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What is STIS? 


STIS is an electronic dissemination system that provides fast, 
easy access to National Science Foundation (NSF) publications. 
There is no cost to you except for possible long-distance phone 
charges. The service is available 24 hours a day, except for brief 
weekly maintenance periods. 


What Publications are Available? 


Publications currently available include: 


@ The NSF Bulletin 

@ Program announcements and “Dear Colleagu::” letters 
& General publications and reports 

@ Press reieases, Other NSF news items 

@ NSF organizational and alphabetical phone directories 
@ NSF vacancy announcements 

@ Award abstracts (1989-now) 


Our goal is for all printed publications to be available electronically. 


Access Methods 


There are many ways to access STIS. Choose the method that 
meets your needs and the communication facilities you have 
available. 


Electronic Documents Via E-Mail. If you have access to Internet 
e-mail, you can send a specially formatted message, and the docu- 
ment you request will be automatically returned to you via e-mail. 


Anonymous FTP. Internet users who are familiar with this file 
transfer method can quickly and easily transfer STIS documents 
to their local system for browsing and printing. 


On-Line STIS. If you have a VT100 emulator and an Internet 
connection or a modem, you can log on to the on-line system. The 
on-line system features full-text search and retrieval software to 
help you locate the documents and award abstracts that are of 
interest to you. Once you locate a document, you can browse 
through it on-line or download it using the Kermit protocol or 
request that it be mailed to you. 


Direct E-Mail. You can request that STIS keep you informed, via 
e-mail, of all new documents on STIS. You can elect to get either 
a summary or the full text of new documents. 


Internet Gopher and WAIS. If your campus has access to these 
Internet information resources, you can use your local client soft- 
ware to search and download NSF publications. If you have the 
capability, it is the easiest way to access STIS. 


The Science & Technology Information System (STIS) 


at the National Science Foundation 


Getting Started with Documents Via E-Mail 


Send a message to the Internet address stisserv@nsf.gov. The text 
of the message should be as follows (the Subject line is ignored): 


get index 


You will receive a list of all the documents on STIS and instruc- 
tions for retrieving them. Please note that all requests for electron- 
ic documents should be sent to stisserv, as shown above. 
Requests for printed publications should be sent to 


pubs@nsf.gov. 


Getting Started with Anonymous FTP 


FTP to stis.nsf.gov. Enter anonymous for the username, and your E- 
mail address for the password. Retrieve the file “index”. This con- 
tains a list of the files available on STIS and additional instructions. 


Getting Started with The On-Line System 


If you are on the Internet: te/net stis.nsf.gov. At the login 
prompt, enter public. 


If you are dialing in with a mudem: Choose 1200, 2400, or 
9600 baud, 7-E-1. Dial (703) 306-0212 or (703) 306-0213 


When connected, press Enter. At the login prompt, enter public. 


Getting Started with Direct E-Mail 


Send an E-mail message to the Internet address stisserv@nsf.gov. 
Put the following in the text: 


get stisdirm 
You will receive instructions for this service. 


Getting Started with Gopher and WAIS 


The NSF Gopher server is on port 70 of stis.nsf.gov. The WAIS 
server is also on stis.nsf.gov. You can get the “.src” file from the 
“Directory of Servers” at quake.think.com. For further informa- 
tion contact your local computer support organization. 


For Additional Assistance Contact: 
E-mail: stis@nsf.gov (Internet) 
Phone: (703) 306-0214 (voice mail) 


TDD: (703) 306-0090 
NSF 94-4 
(Replaces NSF 91-10) 
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GENERAL NOTES 


The Survey of Industrial Research and Devel- 
opment provides national estimates of the total expendi- 
tures on research and development (R&D) performed 
within the United States by industrial firms, whether 
U.S. or foreign owned. It is a sample survey in which 
all R& D-performing companies, including privately held 
firms, are intended to be included or represented. All 
companies that are identified as spending more than $1 
million annually on R&D in the United States receive a 
survey form every year. Information from individual 
companies in the sample is used to develop national 
estimates on an industry-by-industry basis. The survey 
does not cover trade associations. Although their 
primary mission is to serve industry, these associations 
are established as nonprofit organizations, and it is 
estimated that their R&D expenditures are less than | 
percent of the industry R&D total. 


The survey is enterprise based rather than establish- 
ment based. Therefore, all R&D data for each enter- 
prise are reported in the major Standard Industrial 
Classification (SIC) code of the firm. Data are aggre- 
gated in this manner for all tables in this report. 


For surveys up to and including the 1991 survey, 
data are based on probability samples selected about 
every 5 years. In intervening years a subset of the last 
sample, called a “panel,” is used. The most recent 
probability sample prior to the 1991 survey was se- 
lected and first used for survey year 1987. 


——— 8 SU wee 


The Bureau of the Census (Census), Department 
of Commerce, has conducted the survey annually for 
the National Science Foundation (NSF) since 1957. 
Census staff conduct the survey under title 13 of the 
U.S. Code, which prohibits publication or release of 
data that may reveal information about individual 
companies. Therefore, on some tables of this report, 
the symbol “(D)” is used as a footnote reference to 
indicate that data are being withheld to avoid possible 
disclosure of information about operations of individual 
companies. 


For detailed discussions of the history of the survey, 
survey methodology, cormparability of data, and survey 
definitions, see section B. For more information 
regarding the survey. please contact Raymond Wolfe: 


National Science Foundation 

Science and Engineering Activities Program 
Division of Science Resources Studies 

4201 Wilson Boulevard, Suite 965 


Arlington, VA 22230 


(703) 306-1772, ext. 6936 (voice phone) 
rwolfe@ nsf.gov (Internet) 


Note 


To obtain accurate historical statistics, use only the latest 
detailed statistical tables in this report and not those pub- 
lished earlier. Statistics in trend tables are derived from the 
most recently completed survey cycle. Data for prior years 
are reviewed for consistency with current-year responses 
and are revised when necessary. Consequently, this report 
contains the latest revised statistics from the Survey of 
Industrial Research and Development. 
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SECTION A. DETAILED STATISTICAL TABLES 


Classification of Reporting Units 

The basic reporting unit is the company or 
corporate family that includes all establishments under 
common Ownership or control. All research and 
development (R&D) expenditures and all scientists and 
engineers of each company are classified into a single 
standard industrial classification (SIC) code and size 
category. An exception is made for most of the 
companies classified in SIC code 13 (oil and gas 
extraction) and SIC code 50 (wholesale trade, durable 
goods). Because the R&D activity of these companies 
is in manufacturing product areas rather than in service 
areas, their R&D expenditures are included with the 
SIC classifications of the manufacturing codes that 
encompassed the highest dollar value of these 


companies’ payroll. The R&D expenditures of all such 
firms in SIC 13 are included with those of the firms in 


SIC 29 (petroleum). The R&D expenditures of such 
firms in SIC 50 are allocated to several manufacturing 
SIC codes. 


Company Size-Class 

Companies are categorized by their total number of 
domestic employees. The following are the six com- 
pany size-classes used in this report: 


1. Fewer than 500 employees; 

2. 500 to 999 employees; 

3. 1,000 to 4,999 employees; 

4. 5,000 to 9,999 employees; 

5. 10,000 to 24,999 employees; and 
6. 25,000 or more employees. 


Current/Constant Dollars 

Statistics in all tables are reported in terms of 
current dollars. Constant dollars are also presented in 
two summary trend tables, tables A-1 and A-25. 


Geographic Statistics 

The statistics cover only those operations in the 50 
States and the District of Columbia. Company-spon- 
sored R&D performed outside the United States by 
foreign subsidiaries of U.S. domestic companies is 
reported in table A-11 but is excluded from all other 
tables. 


Industry Classification 

Census assigned an enterprise-levei SIC code to 
each company. A single SIC code was assigned to 
multiestablishment companies based on the code that 
represented the most dominant aggregated activity for 
that firm in terms of total payroll. Data for the follow- 
ing industry groupings are pub'ished in this report (SIC 
code(s) are shown in parentheses):' 


Food and tobacco (20, 21¥ 
Textiles and apparel (22, 23) 
Lumber, wood products, and furniture (24, 25) 
Paper and allied products (26) 
Chemicals and allied products (28) 
Industrial chemicals (28 1-82, 286) 
Drugs and medicines (283) 
Other chemicals (284-85, 287-89) 
Petroleum refining and extraction (13, 29) 
Rubber products (30) 
Stone, clay, and glass products (32) 
Primary metals (33) 
Ferrous metals and products (331-32, 3398-99) 
Nonferrous metals and products (333-36) 
Fabricated metal products (34) 
Machinery (35) 
Office. computing. and accounting machines (357) 
Other machinery, except electrical (351-56, 358-59) 
Electrical equipment (36) 
Radio and TV receiving equipment (365) 
Communication equipment (366) 
Electronic components (367) 
Other electrical equipment (361-64, 369) 


' When the sample was drawn in 1987. the 1972 SIC code 
numbers were in effect. 

2 Until 1984, the tobacco products industry (SIC 21) was 
included with “other manufactunng industries ” 


Transportation equipment (37) 
Motor vehicles and motor vehicles equip. (371) 
Other transportation equipment (373-75. 379) 
Aircraft and missiles (372, 376) 
Professional and scientific instrument: 58) 
Scientific & mechanical measuring instru. (38 1-82) 
Optical, surgical, photo., & other instru. (383-87) 
(27), leather products (31), and miscellaneous 
manufacturing industries (39) 
Nonmanufacturing industries—mining (10-11, 14); 
construction (15-17); transportation, 
communications, electric, gas, and sanitary services 
(40-42, 44-49); 
wholesale and retail trade (50-51, 53-54, 56); 
finance, insurance, and real estate (60, 62-63); 
personal and business services (72-73); motion 
pictures (78); health services (806-07); and 
and related services (87) 


Percentages 

Percentages were calculated on the basis of 
thousands of dollars and may differ from those based 
on the rounded figures shown. 


Rounding 
Because of rounding, detail may not add to 
totals shown. 


Suppression of Statistics 

Census conducts the survey under title 13 of 
the U.S. Code, which prohibits publication or release of 
data that may reveal information about individual 
companies. Also, missing data are imputed for some 


* Because of the close similarity of thew R&D activities. 
compamies primarily engaged w the manufacture of ordnance and 
accessones, including complete gui’ed missiles, are grouped with 
companies primarily engaged in the manufacture of aircrafts and 
parts. 


data items. Therefore. data in some of the table cells 
may have been deleted and replaced with one of the 
following notations: 


“(D),” which indicates that data are being 
withheld to avoid possible disclosure of information 
about operations of individual companies. This 
suppression occurs when a small number of 
companies, usually one or two, account for a large 
percentage of the R&D funds or of scientists and 
engineers in a particular data cell. The tables most 
often affected by this rule are those that contain 
data oa Federal support to companies for R&D 
performance. 


“(S),” which indicates that the imputation 
raie—the percentage of the statistic not reported 
by respondents and consequently estimated by 
Census—exceeds 50 percent for that item. See 
table B-3 in section B for imputation rates for 
specific items. 

Although publication of statistics may be withheid 
from certain cells, these statistics are always included 
in totals. In some instances statistics withheld because 
of high imputation rates (foomote reference “(S)") can 
be derived by subtraction from higher level totals. In 
such cases the user should be aware that the derived 
numbers are statistically unreliable. In no instance can 
Statistics be derived that would disclose operations of 
individual companies (footnote “(D)") . 
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Table A-1. Trends in :ndustrial R&D performance, by source of funds: 1953-91 and estimates for 1992-93 


[Dollars in millions] 
Page 1 of 1 
Total R&D Federal Company 1/ 
Year 
Constant Constant Constant 
Current 1987 Current 1987 Current 1987 
dollars dollars doliars dollars dollars dollars 

Eee 3,630 16,500 1,430 6,500 2,200 10,000 
Se 4,070 18,333 1,750 7,883 2,320 10,450 
Se 4.640 20,262 2,180 9,520 2,460 10,742 
a 6,605 27,987 3,328 14,102 3,277 13,886 
ee 7,731 31,684 4,335 17,766 3,396 13,918 
eee 8,389 33,691 4,759 19,112 3,630 14,578 
SS: 9.618 37,570 5.635 22,012 3,983 15,559 
eee 10,509 40,419 6,081 23,388 4,428 17,031 
DS) 10,908 41,475 6,240 23,726 4,668 17,749 
SS 11,464 42,617 6,434 23,918 5,029 18,695 
See 12,630 46 434 7,270 26,728 5,360 19,706 
Se 13,512 48,780 7,720 27,870 5.792 20,910 
re 14,185 49 947 7,740 27.254 6.445 22,694 
SS 15,548 52,884 8,332 28,340 7,216 24,544 
ESC 16,385 54,076 8,365 27,607 8,020 26,469 
SS 17,429 54,808 8 560 26,918 8 869 27,890 
— 18,308 54,814 8,451 25,302 9,857 29,612 
9970. ccccecceeceeeeeeeeeeeeeeeeeees 18,067 51,327 7,779 22,099 10,288 29,227 
ae 18,320 49 380 7,666 20,663 10,654 28,717 
Ti ccaccccccccccesceocerososcoeonsnocsosesooedl 19,552 50,392 8,017 20,662 11,535 29,729 
sh) 21,249 51,450 8,145 19,722 13,104 31,729 
TTT cecqeesncnsnevocnsseucnssenesnnesosncenennsdl 22,887 50,973 8,220 18,307 14,667 32,666 
Sit cessesesrmneentpeeunesecrnetubervnnsneneenill 24,187 49 *6* 8 605 17,490 15,582 31,671 
SE 26,997 51,620 9,561 18,281 17,436 33,338 
ee 29,825 53,354 10,485 18,757 19,340 34,597 
ee 33,304 55,231 11,189 18 556 22,115 36,675 
Ec cscncacecensdenisemsetantatenstatogsainneandl 38,226 58,271 12,518 19,082 25,708 39,189 
Ee 44,505 62,071 14,029 19,566 30,476 42,505 
SS 51,810 65,665 16,382 20,763 35,428 44 902 
Siti hosshvonncesvowiearsncenseunreteniamsacesseedl 58 650 69,988 18,545 22,130 40,105 47 858 
aE 65,268 74,849 20,680 23,716 44 588 51,133 
eee 74,800 82,198 23,396 25,710 51,404 56,488 
ee 84,239 89,236 27,196 28,809 57,043 60,427 
ene 87 823 90,633 27,891 28,783 59 932 61,849 
Sl ococancentedenscounesnnscncvtcooepequanneevedl 92,155 92,155 30,752 30,752 61,403 61,403 
Or 97 889 94,215 32,117 30,911 65,772 63,303 
ee 101,854 93,875 31,292 28,841 70,562 65,034 
en 104,606 92,408 30,626 27,055 73,980 65,353 
ee 102,246 86,796 25,308 21,484 76,938 65,312 
EE 107,890 89,165 28,800 23,821 79,000 65,343 
1993 (NSF eSt.)....00.0.0.0 112,300 90,711 31,000 25,040 81,300 65,670 


1/ Company funds include funds for industrial R&D work performed within company facilities from all sources except the Federal Government. 
The funds may be the companies’ own or from outside organizations such as research institutions, universities and colleges, other 
nonprofit organizations, other companies, and State governments. Company-financed R&D not performed 


within the company is exciuded. 


NOTE: The 1987 gross domestic product implicit price deflator was used to convert current doliars to constant dollars. 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in industry: 1991 
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Table A-2. Selected data for R&D-performing companies, by industry: 1990-91 


Page 1 of 2 
R&D scientists Domestic 
Research and development funds Domestic & engi veers employment 
net sales 
{In thousands} 
industry 1/ SIC code 
Total Federal Company January 2/ March 
1990 1991 1990 1991 1990 1991 1990 1991 1991 1992 1990 1991 
(Dollars in millions] 
ee 104 606 102,246 30,626 25,308 73,980 76,938 | 2,655,421} 2,606,922 704.1 683.7 16,888 16,071 
Food and kindred products........... 20} (D) 812 (D) 0 789 812 184,960 185,992 (S) (S) 1,077 1,095 
Tobacco products... 21 519 548 0 0 519 548 60,187 63,183 29 29 233 223 
Textile mill products... 22 194 169 0 0 194 169 48,280 38,792 (S) (S) 409 367 
OO ere AR 23} (D)| (D) (D) (0) (S) (S) (S) (S) (S) (S) (S) (S) 
Lumber and wood products 
except furniture... 24 51 42 0 0 51 42 (S) 9,791 (S) (S) (S) (S) 
Furniture and fixtures... 25 132 118 0 0 132 118 14,821 13,669 (S) (S) 170 162 
Paper and allied products............ 26 730 715 0 0 730 715 92,063 89,753 65 67 543 541 
industries. 27 (D) (D) (D) (D) 214 175 29,311 29,521 1.7 19 229 227 
Chemicals and allied products... 28 12,344 13,183 67 89 12,277 13,094 220,011 229,413 788 82.2 1,071 1,059 
Petroleum refining and extraction 13,29 2,129 2,245 (S)} 10 2,113 2.235 215,184 201,489 10.0 97 410 410 
Rubber products... 30 (D) (D) (D) (D) 730 694 41,729 38,532 (S) (S) (S) (S) 
Leather and leather products... 31 10 3 0 0 (S) (S) (S) (S) ‘S)| (S) (S) (S) 
Stone, clay, and glass products 32 (D) (D) (D) (D) e94 895 36,908 34,977 8.3 81 297 272 
0 33 (D) 836 (D) 17 801 819 81,247 75,138 (S) (S) 430 422 
Fabricated metal products............ 34 778 756 134 130 644 626 (S) (S) (S) (S) (S) (S) 
Machinery... eee 35 14,696 15,089 916 + 055 13,780 14,034 165,362 152,840 107.0 95.4 1,359 1,202 
Electrical equipment... 36) 17,723 17,279 5,592 4,824 12,131 12,455 258,447 262,266 137.7 (S) 1,901 1,819 
Transportation... 37 36,019 32,091 21,027 16,217 14,992 15,874 411,587 391,644 167.8 164.1 2,451 2,132 
Professional and scientific 
instruments... 38 6,194 6,621 Ww 100 6,095 6,521 79,826 83,606 40.2 (S) 585 578 
Miscellaneous manufacturing 
industries. cece 39 (D) (D) (D) (D) 248 229 10,417 9,519 (S) (S) (S) 83 
Communication services.............. 48 part 737 (D) (D) (D) (D) 623 557 103,572 109,084 56 48 647 675 
EE 49 244 278 15 19 229 259 199 446 205,057 1.7 15 608 596 
Computer 
data processing, other 
computer-related engineering 
architectural, and surveying 
TTS part 737,871 4.62%) 4,784 1,489 1,550 3,140 3,234 42,770 44,037 (S) (S) 444 451 


See explanatory information and SOURCE at end of table. 
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Table A-2. Selected data for R&D-performing companies, by industry: 1990-91 


Page 2 of 2 
R&D scentsts Domestic 
Research and development funds Domestic & engineers employment 
net sales 
[In thousands] 
industry 1/ SIC code 
Total Federal Company January 2/ March 
1990 1991 1990 | 1991 1990 1991 1990 1991 1991 1992 1990 1991 
l 
[Dokars in malions] 
Hospitals and medical and dental 
laboratories... 806-07 192 229 3 2 189 227 6.151 6.360 (S)} (S) 1,015 1.005 
Research, development. 
and testing services... 873 1,335 1.347 415 372 920 975 24,502 24,876 12.1 93 65 55 
Other nonmanutactunng 
industries. nal _]10-11,14-17,40- (0) (0) o| (0) 1,487 1,574 (S)} 226.459 28.0 196 1,594 1,497 
42,44-47 50-51. 
53-54 56 60 62- 
63,72-73,78, 
872,874 


1/ industries, industry groups. and product fields shown separately are classified according to the 1967 Standard industrai Classification (SIC) manuai codes 


2/ Data recorded in January represent employment figures for the previous year 


KEY (0D) = Data have been withheld to avoid disciosing operations of individual companies 
(S) = Data have been withheld because of imputation of more than 50 percent. 


SOURCE National Scence Foundaton/SRS. Survey of Research and Development in industry 1991 
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Table A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1981-91 


[Dollars in millions] 
Page 1 of 2 
industry and size of company SIC code 1981 1982 1983 1964 1985 1986 1987 1968 1989 1990 1991 
Total 51.810 58,650 65.268 74,800 84 239 87 823 92,155 97 889 101,854 164 606 102.246 
Orstnibuton by industry 
Food, undred, and tobacco products 1/ (D) (D) (D) (Dj 1,206 1.360 
Texties and appare! (D) (D) (D) (D) (D) (D) (D) (D) 
Lumber, wood products. and furndure. 161 159 152 143 137 172 160 
Paper and afked products (D) 566 (D) (D) (D) (D) 686 715 
Chemucais and alked products. 5.625 6 604 7,185 7.927 9.635 10.772 11 466 13,183 
indusinal Chermucais_ 281-82.286 2,802 3,206 3.214 3.240 3.716 3.959 4039 4.433 
Drugs and medianes (D) (D) (D) (D) 4.746 (0) 
Other chemicais_ 284-85.287 (D) (D) (D) (0) (D) 2.067 (D) 
Petroleum refirung and extracton (D) (D) (D) (D) 1 897 1,944 2.066 2.245 
Rubber — _ (D) (D) (D) (D) (0) (D) (D) 
Stone Gay and giass products (D) (D) (D) (D) 995 (0) (D) (D) 
Pnmary ae eihtiend 878 987 1,085 (D) 730 663 74g 836 
Ferrous metais and products. 331-32, (D) (D) (D) (D) o} 258 (D) (D) 
Nonferrous metais and products (D) (O (c’ 336 (D) 405 (D) 
Fabncated metal products. : 624 625 701 B42 783 829 800 756 
Wwe ; 6,818 8,078 9,027 10,504 (D) (D) 14.635 15.089 
cn res | 3 
accounting machines (D) (D) (D) (D) (D) (D) (D) 
Other machinery. except efecincal 351-56 358- (D) (D) (D) (D) 2.428 2719 (D) (D) 
Electncai 10,329 10.923 12.681 13,778 15 848 16.242 16.929 17.279 
Radio and TV recerning equipment. (D) ay (0) (D) 139 139 34 738 
Commurscaton equipment 4.758 5.839 7,298 8.685 10.184 10.296 10.539 10.444 
Electronic he 1,573 1.740 2.169 2.831 4 286 4.607 4.990 §.321 
Other efectncal equipment 36144 (D) (D) (D) (D) 1.239 1.200 1.316 1436 
Transportaton equi (D) (D) (D) (D) 34 246 36,338 36 Bae 36.019 32.091 
Motor vetucies and motor vehcies 
equipment... 4 806 4.797 5,318 6.057 (D) (D) (D) (0) (D) 
Other transportation equipment 373-753 (D) (D) (D) (D) (D) (D)] (D) (D) (0) 
Aurcraft and rmussies 11,968 14.451 15.406 18 858 24 458 25.900 25.638 25.356 21.692 
Professional arn scentfic instruments 3,614 3,930 4 266 4 602 §.222 5.426 5.743 6.194 6.621 
Soentific and mechanical 
measunng instruments. (D) (D) (D) (D) (D) 1734 1.868 2.096 2.150 
other instruments " (D) (D) (D) (D) (D) 3.692 3,875 4.098 4471 


See explanatory informaton and SOURCE at end of table 
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Toth A-3. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1981-91 


[Dollars in mullons] 
Page 2 of 2 
industry and size of company SIC code 1981 1982 1983 * 364 *985 1986 1987 S38 * 989 71080 193" 
Drstnbuton Dy industry 
Other manutactunng indusines | 27.31.35) (D) (0) (0) (D) (0) 382 () (0) oO 
Nonmanufactunng ndusines 10-11_14-17.40- 1 906 2472 3.337 4905 6714 7 446 - 3 8173 6286 $2774 3 642 
42 44-51 53-54 
56.60 .62-63 72- 
73,78,806-07 87) 
C-stnbuton by size of company 
[Basec on nurnber of ernpicyees} 
Fewer thar 500 2/ 2305 2934 4422 4 202 5 866 7.071 7.163 (Ss, 7 S20 (Sy ‘s) 
500 to 999 3 WA NA NA * 439 1.648 1.902 1.725 1656 1765 1576 1S 
1.000 to 4.999 3148 3 864 4178 5.520 6.240 7 472 7 262 7 $398 > 696 7 8 056 
5.000 to 9.999 2.988 2.751 27398 3.251 4022 4251 4501 52% 5625 6 163 6 583 
10.000 to 24 999 6.762 7943 3 499 17,351 11.108 10 433 12.043 11.473 10 785 1? 588 1336" 
25 000 or more 36.607 41.156 44372 48 837 55.354 56 99" 59 467 64677 58 962 68 852 63 S03 


1) Unti 1984. tobacco products (SIC 21) wos nctuded with “Other manufactunng ndusires ~ 
2) Data for 1981-83 are for compares with fewer than 1 000 employees 
Y Until 1964 data were not broken down into ts level of detall See “Fewer than 500.” above 


KEY (0D) = Oata nave been withheld to avo disciosing operatons of indmwidual compares 


(S) = Cata nave been withheld because of mputaton of more than 50 percent 


SOURCE Natonai Soence FoundatorySRS. Survey of Research and Development in industry 1991 
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Table A-4. Total (company. Federal, and other) funds for industrial R&D performance. by industry. by size of company: 1991 


Page * of? 
inousty Sec code Tom 
S$0n "0 Op 23 30 
24 398 or mon: 
Tota 6 333 13.3681 63.503 
Food ndred anc mdecco 
‘48 203 832 
Texties anc appare 4 a) oO 
Lurmper wood products anc 
tun are 43 33 (0) 
Paper anc aikec orogucts a 33 *s3 
Crermucais anc athec products 1.135 6 087 oO 
indusimai Oenscais 281-42. 1 382 ©) 
Orugs anc Teaones f oO o 
Otmer nersecais 284-85 287 ‘Dy 0) ©.) 
Feroteum efirung arc 
=| ‘oy oO 
Rudder products: f (Dy © 
Store Gay and gass products - 23 ‘o 
Pormary Tetats 78 D» o 
Ferrous Tetais and products 33° -32. ss D) © 
Nonferrous Tetals anc 
products 120 cad dD 
Fapncatec ‘etal products ‘o (0) © 
Macmnery © oO 
Office computng anc 
accountng Tectwnes ‘o Oo 
Other mactwrery except 
eccnca 381-S6. ( (©) 
Gectnca! equpment + 495 oy 10.927 
Racho anc TV ecewng 
equipment 73 © 3 
Cormrrurcabon equoment 10 444 % is 8603 
Slectromc components $.327 36s 2s 
Other sectnca! equoment 3%) 44 143 2 
Transportaton equoment 32.097 Be] ( oO 
Motor vefuctes and "otor 
vemces equomen 6 oO 
Other tramsportasor 
equpment 373-75. oO Q 
Awcaf anc vTessses 372. 21 682 oO 20 850 
Professional anc scentSc 
osTumerts 662" = re) so” oOo 
Soentfic and Techanca 
neasunng nsturents 2.150 (Si a) ‘D) 
Opeca surgcal photograptec, 
arc offer nstumerts 447" 0) (0) (Dy 3.197 
Other anufactunng ndusines 27 31 sO ( (0) a o 
Nonmanufactunng ndusines 10-11. 14-97 9 642 Ss seg 2™s (0) oO 
42 44-51 53-S4 
56 60 62-63 72- 
73.78 906-07 


KEY 0) = Oata nave Deen enthned 0 avod Gsciosing operstons of ndwdual compares 
|S) = Data "eve Deer acthhed Decause of ™putabor of more thar SO percent 


SOURCE Natona Scence FoundasowSRS Survey of Research anc Development in industry '99' 
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Table A-5. Total (company, Federal, and other) funds for industrial R&D by industry, 
‘size of company, and size of R&D program: 199 , 
Page 1 of 1 
Size of R&D program 
Industry and size of company SIC code Totai eg a ~Sa O) alien Ot ation $100 million 
or 
$200,000 | $999.999 | $9.999 | $99.999 more 
million million 
[Doliars in millions} 
eS ET 102,246 (S) (S) 6,194 14,276 78,047 
Distribution by industry 
Food, kindred, and tobacco products... 2... 20,21 1,360 Ss 133 739 
Textiles pad pmo w iiditaitebiatediastitinernnisineneiemammamannend 22,23 ) 65 109 + 
Lumber, products, and furniture... 24,25 1 S 62 80 0 
Paper and allied products................-.ccecceeesesssseeeseeeeeneen 26 715 78 418 ) 
Chemicals ITT ccerincemenenaneninmreinintenendl 28 13,183 S} 1,816 10, 
Industrial i nsdileleieeneecinngiamntinteiinmenntbaateneel 281-82,286 4,433 91 885 3,424 
Drugs Ad MEDICINES 20 eeeceneeeeeeeeeeseneenenens 283 Bl S 42 333 5,649 
ll LETT TEE 284-85 287-89 s 502 598 1,322 
Petroleum refining and extraction... eee 13,29 2 ® : : s bf 1,862 
mae anne = : : 4, 200 
* _ a aaa 33 s 109 440 ol 
Ferrous metals and products... ce ccecceeseeseeeee 331-32,3398-99 8 S 59 162 0 
Nonferrous metals and products......................ccceneeed 333-36 Ss S) 50 27 (D) 
Fabricated metal products... cece eee 34 756 D Ss 143 D 
(err aaa el sseriniiiavaniecsinsesttiaiasiel 35} 15,089 5 {3 1,168 1,835 ra 
S) Ss 7 9,943 
(| i) 4 Md 
S S) 1,189 13,189 
S S) D)} 
) 2 575 9,478 
613 1,085 
s s 311 (D) 
(S) (D) 121 756 (D) 
Leneneatin mraccesppetnaseneoessesectose~cceccccesecesesneqqcocseoeel $73.75 a ey iS iS Ss) 344 00) 
wanc£n.............~ 3 72'376| 21,692 305 21,348 
Distribution by incustry: 
Professional and scientific instrument.................0.0...... 38 6,621 (S) (S) 523 932 4,821 
Scientific and mechanical measuring 
“el 381-82 2,150 (D) (D) 346 354 (D) 
p cwny he oe) “pimple 383-87 4,471 (D) (D) 183 578 (0) 
Other manufacturing industries... cece 27.31,30) D Ss 101 288 0 
Nonmanufacturing industries... somenedl 10-11, 14-17,40- oese {8 fg} 1,735 3,285 3,116 
42,44-51 53-54, 
56 60,62-63,72- 
73,78,806-07,87 
Distribution by size of ny 
[Number of employees)” 
Fewer than 500... ccccsssscsssssssmssssssvsssssssessesssssnsnef sossssesesnessnseseseeenee a) D S 3,720 943 D} 
OLE LLL, 1,947 iS) 558 1,108 0 
TTT oe i tl anaeeeeren 8,056 iS) Ss 1,470 5,288 1,1 
§,000 to 9,999... TTY Ih aS 6,593 S 231 2,568 3,771 
LTT: TET 13,361 {8} 148 2,670 10, 
ANSEL LENE A CCC 63,503 67 1,699} 61,735 
KEY: (D) = Data have been withheld to avoid di i ions of individual ies. 
(B= Bata have becn wats because of mpuston of mare tan 80 pecan 
SOURCE: National Science Foundation/SRS, Survey of Research and Dev -iopment in Industry: 1991 
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Table A-6. Number of R&D-performing companies, b, industry, 
size of company, and size of R&D program: 1991 
Page 1 of 1 
Size of R&D program 
Industry and size of company SIC code Total | Less | $200,000 | $1 mition $10 milion $100 mithon 
than or 
$200,000] $999,999 | $9.999 | $99.999 | more 
24,389 | 15,391 6,305 2,091 480 122 
131 41 30 23 2 
458 312 121 19 6 0 
148 95 29 20 4 0 
321 122 164 22 12 1 
2,459 508 715 159 49 28 
248 103 102 18 17 8 
436 102 301 10 8 15 
1.775} 1,303 312 131 24 5 
135 104 6 7 11 7 
483 390 55 24 12 2 
151 90 37 13 g 2 
254 123 87 25 17 2 
123 38 65 14 6 0 
131 BE 22 11 11 2 
1.931] 1,690 160 70 10 1 
2.787| 1.738 530 435 656 18 
494 202 & 242 29 13 
2.293} 1,536 522 193 37 5 
3.615} 2,169 1,018 326 82 20 
179 148 22 a 1 0 
661 204 346 84 16 11 
1,289 780 336 128 37 8 
1.486] 1,037 314 106 28 1 
268 29 156 37 24 22 
eau tine ose a 371 157 3 122 18 £ ‘ 
Aircraft and missies.... sR 372.376 44 1 9 6 11 17 
Professional and scientific instruments......................... 38 1.863 1,022 631 172 31 7 
Scientific and mechanical measuring 

a get 381-82 984 641 215 114 13 1 
=~ hn ~ ~~) gaa ungtene dente 325-87 879 381 416 58 18 6 
Other manufacturing industries... ee 27 31,39} 395 327 27 32 9 0) 
ING INGUSTHIES oo coco ccc cesseeseereevenes 10-11,14-17,40- 8.990} 5,637 2,528 700 115 10 

42,44-51,53-54, 

56 60,62-63,72- 

73,78,806-07 87 

by size of company. 
[Number of employees} 

ee 22,221 | 14,997 5,698 1,459 65 2 
500 to 999......... LAAT TTS 713 148 338 176 50 1 
1,000 104,999. ec cccsvsssesseeavesavesveavessualf sovssvovsversssvenee oven 966 210 217 357 175 7 
5.000 10 9.999 cc eccseeuvesvessersiessvvsssessrsveavssaf sonevesseenssvesssresvenee 192 12 36 52 76 16 
10,000 10 24,999. recess vvsvessseosseensvesevsveiff sssvesssvecssnvesavecssvce 166 4 11 37 76 38 
ETAT ANTE: TEED 131 20 5 10 38 58 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in industry: 1991 
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Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1981-91 


| Page 1 of 2 
industry and size of company SIC code 1981 | 1982 | 1983 1984 | 1985 1986 1987 1988 | 1969 | 1990 | 1991 
[Dollars in millions} 
ii scsensctevennsanietsiiennenniteinateniiernineaiiiamentinsinteenssemmmenitemnel 35,428 40,105 44,588 51,404 57,043 59,932 61,403 65,772 70,562 73,960 76,938 
Distribution by industry: 
Food, kindred, and tobacco products 1/ 20-21 636 777 824 1,081 1,136 1,280 1,204 1,192 1,284 1,308 1,360 
CO 22-23 116 136 150 182 218 246 243 210 (S) 242 215 
Lumber, wood products, and furniture... 24-25 161 159 152 143 147 144 137 156 172 183 160 
Paper and allied products. eee eeeceeeeeeeeeneeeeerenneneeee 26 566 566 552 594 576 538 604 664 686 730 715 
Chemicals and allied products... eee eeceeceeeeeeeeeeees 28 5,205 6,197 6,792 7.7% 8,310 8,664 $445 10,573 11,383 12,277 13,094 
TTL ; 281-82,286 2,393 2,810 2,828 3,057 3,281 3,374 3,531 3,763 3,960 4,272 4,350 
Drugs and medicines... ec cecececnceeseeeeenereeenceereneenes 283 2,064 2,473 2,896 3,310 3,481 3,657 4,095 4,743 5,164 5,366 6,088 
Other chemicais. 264-85, 287-89 747 914 1,068 1,369 1,548 1,633 1,819 2,067 2,259 2,638 2,646 
Petroieum refining and extraction 13,29 1,780 2,003 2,074 2,245 2,194 1,971 1,883 1,923 2,050 2,113 2,235 
Rubber 30 598 617 638 671 659 655 596 635 678 730 694 
Stone, clay, aNd GlaSS PRODUCES. nee cece ee ceceteeeeeneeeee 32 411 472 586 705 825 941 985 826 863 894 895 
I 33 702 711 701 683 730 786 711 642 715 801 819 
Ferrous metals and products... eeceeeeeeeeeeeeeneeeeeees 331-32,3398-99 415 426 396 357 323 3% 249 257 254 245 244 
Nonferrous metals and products... ec eeccceeeceeeeeeeeeee 333-36 287 285 305 326 407 450 462 385 461 556 575 
Fabricated metal products... eee eee ceeeceeeeeeeeeeeeeed 34 545 565 634 773 780 800 633 687 664 644 626 
a 35] 6,124 7,227 7,911 9,312 10,721 10,701 10,577 11,992 13,478 13,780 14,034 
Office, computing, and 
sitesinde ncenatiaientensemansemmnneeemanl 357 3,847 4.944 5,634 7,011 8,418 8,380 8,193 9,371 10,780 11,073 10,527 
Other machinery, except electrical one cece eens 351-56,358-59 2,277 2,283 2,277 2,301 2,303 2,321 2,384 2.6721 2,698 2,707 3,507 
Electrical equipment... ececeeeeeeeeeeeeeeeeeneneeersnennees 3% 6,409 6,682 8,158 9,037 9,271 9,767 10,449 11,06‘ 11,641 12,131 12,455 
Radio and TV receiving equipment... eee 365 358 364 324 362 350 133 139 139 84 93 78 
STITT ccrrtstteneevanenmanenammennamnnnel 366 2,975 3,555 4,500 5,147 5,174 5,117 5,455 5,675 5,820 §,932 6,232 
Electronic COPMPOMEMS eee cceeceeeeeeeneeeeeeeeeeeneneeene 367 1,212 1,342 1,810 2,354 2,826 3,357 3,630 4,068 4,458 4,709 4,726 
Other electrical equipment. eect cect 361-64, 369 1,864 1,421 1,524 1,174 921 1,160 1,225 1,179 1,279 1,397 1,419 
Transportation @quiprment..o0 eee ceeeeee cee ceeeneeeeeeee 37 7,739 8,621 8,991 10,406 12,092 13,567 13,462 14,162 15,083 14,992 15,874 
Motor vehicles and motor vehicies 
equipment......... seeacianieltieeaethierinmemmpitmnnenennennnnenentel 371 4,219 4,321 4,754 5,384 6,164 7,171 7,167 7,769 8,725 8,548 8,998 
Other transportation equipment. ecco 373-75,379 80 114 227 258 279 330 356 370 353 304 288 
TT snrncennsntenenenseneennsenemsterenennccenensinscemecedl 372,376 3,440 4,186 4,010 4,764 5,649 6,066 5,939 6,023 6,005 6.140 6,588 
Professional and scientific instruments... cece 38 2,978 3,407 3,816 4,211 4,622 4,752 4,950 5,306 5,630 6,095 6,521 
Scientific and mechanical 
Se rnsspernmetiasnnanenieatineenmmnantell 381-82 1,235 1,363 1,605 1,671 1,596 1,521 1,598 1,710 1,858 2,086 2,143 
ce cinternnersindntecesnenanetenetetvnneniesteenmemnenccasineneadd 383-87 1,743 2,044 2,211 2,540 3,026 3,231 3,352 3,596 3,772 4,009 4,378 


See expianatory information and SOURCE ai end of tabie. 
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Table A-7. Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1981-91 


5 Page 2 of 2 
Industry and size of company SIC code wer] some | rosa | rome | soos | sees | roor | sees | some | soo | 
[Dollars in milhons] 
Distribution by industry 
Other manufacturing industries 1/00 27 31,39} 411 493 $25 373 361 380 380 383 400 472 414 
Nonmanufacturing indusiries... 10-11, 14-17,40- 1,048 1,472 2,084 3,252 4,401 4,740 5,144 5,360 5,620 6,588 6,827 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 
Distribution by size of company: 
[Number of employees] 
Fewer than 500 2/0. 1,880 2.411 3,781 3,781 5,127 6,203 6,200 
Te | Tne me WA NWA WA 1,341 1,531 1,765 1,610 1,517 1,660 1,836 1,711 
Eee an | eS 2,586 3,241 3,438 4,618 5,249 6,243 6.281 6,441 6,646 6,827 7,125 
ee 2,369 2.224 2,060 2.764 3,350 3,455 3,753 4,322 4,815 5,883 6,439 
10,000 to 24,999.00 5,537 6,448 7,228 8,546 8,366 8 489 9,681 9,668 8,948 9,936 11,633 
Ee 23,056 25,781 26,061 W354 33,421 33,778 33,878 37 438 41,860 42,242 42,172 
1/ Unt 1984, tobacco products (SIC 21) was included with “Other manufacturing industries.” 


2/ Data for 1961-83 are for companies with fewer than 1.000 employees. 
Y Until 1964, data were not broken down into this level of detail. See “Fewer than 500,” above. 


NOTE: Company funds include ail funds for industrial R&D work performed within company facilites from ail sources except the Federal Government. The sources of funds may comprise 
those from outside organizatons such as research institutions, universities and colleges. other nonprofit organizations, other companies, and state governments, as well as companies’ 
own. Company-financed R&D not performed withun the company is excluded. 


KEY: (S) = Data have been withheld because of imputation of more than 50 percent. 


SOURCE: Natonal Science FoundatiorvSRS, Survey of Research and Development in industry. 1991 
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Page 1 of 1 
| Size of company 
industry SIC code Total 
Fewer than 500 to 1,000 to 5,000 to 10.000 to 25,000 
500 999 4.999 9,999 24.999 or more 
[Dollars in mulhons} 
Total. 76.938 1,711 7.125 6.439 11,633 42,172 
Food, tundred. and tobacco 
+e a a3) % “ 3 o 
furritwe 24 160 ©) 37 43 53 2 
Paper and aihed 715 2 71 44 333 1 
Chermucais and products. 13.094 137 1,199 1,129 6,019 3.851 
Industral chermcais. 4.350 62 316 $89 
Drugs and medicnes 6.098 37 315 314 4.116 9 
Other chernicais. 2.646 3% 568 226 
Petroieum refining and 
extracton.... 1 2.235 4 77 57 309 1,780 
Stone. cay and giass products 895 3 ‘ B 
Premary metals 819 194 178 
Nonferrous metais and a 
products... 575 (S) 132 120 (D) 
Fabncated metai products 626 111 76 187 
Machinery = | 14,034 60) 1,368 2.112 730 rhe 
yt --- 10,527 171 626 1,926 (0) 
Other r _ except 
electncai 3,507 188 743 +86 (0) 
Esecinca 12,455 342 1,174 569 (S) 6 846 
Radio and TV recewing 
equipment 78 a 2) = c 
Commurnicaton equipment. 6.232 4904 
Electronic 4.726 418 
Other ica! equipment 1,419 1 318 (D) 8 
bs = ge -- dy = 15,874 142 594 
Motor vemaes motor . ad 
6.998 (S) 40 191 118 (0) 
Other 
288 8 238 Q 
and mussies 6,588 237 6.120 
Professional and scentfic 
instuments. 6,527 156 581 199 4.424 
yo 2.143 76 233 (0) 0) 
and other instruments 4.378 (S) 348 488 (D) 
Other manufactunng indusines 414 131 97 103 
Nonmanufactunng indusines 6,827 sfe 1,704 $22 3393 obs) 
operatons of indniduai compames 


KEY (D) = Data have been withheld to avon di 
= Data Of anpualbon 


have been withheid because of 
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Tabie A-9. Company-financed R&D contracted to outside organizations, by industry and size of company: 1991 


industy and size of company 


Totat 


Fewer than 500 
500 to 999 
1.000 to 4 999 
5.000 to 9.999 
10.000 to 24 999 
2£.000 or more 


10-11 14-17 40-42 44-51 53-54. 
56.60,62-63,72-73.78.806-07 87 


4319 


KEY (D) = Data nave Deen withheld to avon disclosing operabons of indmdual compernes. 


(S) = Data have been withheid because of “mputaton of more than SO percent 


SOURCE Natonai Scence FoundatonSRS. Survey of Research and Deveioprrent in industry 1991 
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Table A-10. Number of companies contracting R&D performance to outside organizations and 
total number of R&D-performing companies, by industry and size of 


SOURCE Natonai Soence FoundatowSRS Survey of Research and Dewetopment in indusiry 199° 
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Table A-11. Gompany-financed R&D performed outside the United States by U.S. domestic companies 
and their foreign subsidiaries, by selected industry: 1981-91 
Page 1 of 1 
Industry SIC code 1981 | 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
j | 
[Dotiars in millions) 

Ra eT es 3,393 3,094 3,269 3,633 3,650 4,624 5,226 6,295 6,814 7,727 8,690 
Food, kindred, and tobacco products 1/0000... ee 20-21 62 64 63 70 75 69 37 27 41 40 63 
Chemicals and allied products... sceeeceeeceeeeeneeeeeneeed 28 715 682 729 786 843 1,071 1,243 1,501 1,504 1,990 2,323 

industrial and other chemicals... eecceeeeeeeeeeenees 281-82,284-89 287 319 368 385 444 579 625 781 508 547 701 
Drugs and medicines... ee ceeeceeeceeeeeeeseveeerveeereees 283 428 363 361 401 399 492 618 720 996 1,443 1,622 
Petroleum refining and extraction... oe eceeenneeee 13,29 194 133 103 101 47 40 47 58 45 71 97 
Stone, clay, and glass products... cece ened 32 18 10 19 60 (D) (D) (D) (D) (D) 263 (D) 
Primary metals... -ceeeceeeecseeeesseessveeseessesssvessveeseeeeees 33 3 ¢ 10 5 0] (D) 18 24 26 30 24 
Fabricated metal products... eccesseesseeesveeseeeeneeeneee 34 30 25 23 21 21 26 40 (D) 46 65 (S) 
TE 35 612 494 577 740 689 951 1,233 1,364 1,515 1,580 1,653 
Electrical equipment... ceescceessesseessveeseverveeeeveen 36 475 467 482 537 591 (S) 432 669 574 671 620 
Radio and TV receiving equipment... eee eeees 365 (1) ( iu) O) oy (D) 0 (D)} (D)j (D)} (D) 
Communication equipment... cecceeeceeeeeeeneeeenees 366 an] (1) m (D) (D) (D) 188 339 271 278 (D) 
Electronic COMpOMEMS cc cceecceeesveeseeevvessevessveeseeesees 367 40 38 1) 92 117 150 204 278 204 266 266 
Other electrical equipment... eecoeeccecceeesneeeseeeneeee 361-64,369 39 43 38 30 24 25 39 (D)| (D) (D) 71 
Transportation equipment... cece eesee eens 37 884 843 880 907 1,025 (D) (D) 1,801 (D) (D) (D) 
Motor vehicles and other 
transportation equipment... ecccecceecceesseeseeeeeseesnvee 371,373-75,379 (1) m 1) (D) (D) (D) (D)} 1,469 (D) (D) (D) 
Aircraft and Misses... cc eecccceeeceeeeeeeseeesveeesveseverseees 372,376 (1) m Mm (0) (D) 182 237 332 614 277 516 
Professional and scientific instruments.........-..................... 38 230 237 1) 263 169 212 317 393 449 563 588 
Other manufacturing industries 1/0000... eee 22-27,30-31,39 156 123 92 131 125 141 138 145 179 187 207 
Nonmanufacturing industries 000... ccceeceesseeseeeeseeenneen 10-11,14-17,40-42, * 7 10 a 18 27 64 95 108 114 139 
44-51 ,53-54,56,60, 
62-63,72-73,78, 
806-0787 
1/ Until 1984. tobacco products (SIC 21) was included with "Other manufacturing industries.“ 


NOTE: Data are reported in current U.S. dollars. 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data are not separately available but are included in total. 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in industry: 1991 


ok 


tc 


Table A-12. Federal funds for industrial R&D performance, by industry and size of company: 1981-91 


Page 1 of 2 
Industry and size of company SIC code 1981 1982 1983 1984 1985 1986 | 1987 1988 1989 1990 1991 
[Doliars in millions] 
ee. 16,382 18,545 20,680} 23,396 27,196 27,891 30,752 32,117 31,292 30,626 25,308 
Distribution by industry 
Food, kindred, and tobacco products 1/....0........... 20-21 (D) (D) (D) (D) (D) (D) 2 (D) (D) (D) ) 
Textiles and apparel... .-.----- 22-23 (D) (D) (D) (D) (D) (D) | (D) (D) (D) (D) 
Lumber, wood products, and furniture... 24-25 ) tf) 0 0 0 i) 0 (D) 0 fr) 0 
Paper and allied products... eee 26 0 0 (D) (D) (D) (D) (D) (D) ) 0 ) 
Chemicais and allied products... 28 421 407 393 191 230 179 190 199 83 67 8g 
Industrial Chemicals... ceed 261-82,286 409 396 386 183 217 178 185 196 79 65 83 
Drugs and medicines... 283 (D) (D) (D) (D) (D)} 1 (D) 3 (D) (D) (D) 
Otther chemicals... ccc cececeeeeeeeeeee 284-85,287-89 (D) (D) (D) (D) (D) ) o)| ) (D) (D) (D) 
Petroleum refining and extraction...0................ 13,29 (D) (D) (D) (D) (D)} (D) 14 21 (S) (S) 10 
Rubber products... 30 (D) (0) (0) (D) (D) (D) (0) (D) (0)| (D) (0) 
Stone, clay, and glass products... 32 (D) (D) (D) (D) (D) : 10 (D) (D) (D) (D) 
Primary metals... oe cecccesceeseesvesseeeeeveee 33 176 276 384 (D) (D) (D) 19 21 34 (D) 17 
Ferrous metals and products... 331-32,3398-99 (D) (D) (D) (D) (D) (D) (D) 1 ©) (D) (D) 
Nonferrous metals and products....0..0..0............. 333-36 (D) (D) (D) 10 g 8 (0 20 (D) (D) (D) 
Fabricated metal products... cece 34 80 60 67 69 49 95 150 142 135 134 130 
Machinery........... sleiatihabadtesiaiaienpeceintesinseanaanevel 35 694 851 1,116 1,192 1,495 (D) (D)} (D) 1,157 916 1,055 
Office, computing, and 
accounting machines... eccceee 357 (D) (D) (D) (D) (D) (D) (D) (D)} (D) (D) (D) 
Other machinery, except electrical... 351-56,358-59 (D) (D) (D) (D) (D) 75 44 98 (D) (D) (D) 
Electrical equipment... ooo eee cccceeeeeeee 36 3,920 4,241 4,523 4,741 5,161 5,213 5,399 5,181 5,288 5,592 4,824 
Radio and TV receiving equipment... 365 (D) (D) (D) (D) (D) 0 0 ) 0 0 0 
ication equipment... 366 1,783 2,284 2,798 3,538 4,223 4,552 4,729 4,621 4,719 4,838 4,212 
Electronic components... 367 361 398 359 477 559 (D) 656 539 532 723 595 
Other electrical equipment... oon. 361-64,369 (D) (D) (D) (D) (D) (D) 14 21 37 31 17 
Transportation equipment... cee 37 (D) (D) (D) (D) (D)} 17,708 20,784 22,176 21,761 21,027 16,217 
Motor vehicles and motor vehicles 
Ce ee 371 587 476 564 673 820 (D) (D) (D) (D) (D) (D) 
Other transportation equipment... 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Aircraft and missiles... ooo ccs 372,376 8,528 10,265 11,396 14,094 16,582 14,984 18,519 19,877 19,633 19,216 15,104 
Professional and scientific instruments... ......... 38 637 523 450 391 391 351 272 120 113 99 100 
Scientific and mechanical 
measuring instruments... 381-82 (D) (D) (D) (D) (D) (D) (0) (S) (S) (S) (S) 
other instruments.....0000.......... apnsebssiieumeeminson 383-87 (D) (D) (D) (D) (D) (D) (D) oF 103 1°) 93 


See explanatory information and SOURCE at end of table. 
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Table A-12. Federal funds for industrial R&D performance, by industry and size of company: 1981-91 


Page 2 of 2 
industry and size of company SIC code 1981 1982 1983 1984 1985 1986 1987 1988 1989 1980 1991 
[Dollars in millions] 
Distributicn by industry 
Other manufacturing industries 1/.. 27,31,39} (D) (D) (0)} (D) (D)| 2 (D) (D)] (D) (p)| (0) 
Nonmanufacturing indusifes.....0.00000000000000000.. 10-11, 14-17,40- 858 1,000 1,253 1,653 2,313 2,706 2.700 2.753 2,666 2.686 2,815 
42,44-51, 53-54, 
56,60,62-63,72- 
73,78,806-07 87 
Distribution by size of company 
[Number of employees} 
Fewer than 500 2/... a ateeiaieeneeeeel paveeeesssnssseeeccneeeenceennees 424 523 641 621 739 868 963 864 987 975 928 
TES ——————— WA NWA NWA 98 117 137 115 139 105 (S) (S) 
1,000 00 4,999 es a 562 623 740 902 991 1,229 961 4,157 1,050 959 931 
5,OOO 00 9, SOG ccc eine sicieeeeinnciieuenl 619 527 718 487 672 796 748 914 811 280 154 
LLL LT 1,225 1,495 2.271 2,805 2.743 2,004 2,362 1,805 1,237 1,662 1,728 
TT EC 13,551 15,377 16,311 18,483 21,933 23,213 25,583 27,239 27,102 26,610 21,331 
1/ Until 1984, tobacco products (SIC 21) was included with “Other manufacturing industries.” 


2/ Data for 1981-83 are for companies with fewer than 1,000 employees. 
¥ Until 1984, data were not broken down into this leve! of detail. See “Fewer than 500.” above. 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies 
(S) = Data have been withheld because of imputation of more than 50 percent. 
N/A = Not available 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in industry: 1991 
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Table A-13. Federal funds for industrial R&D performance, by industry and size of company: 1991 


Page 1 of 1 
Size of company 
industry SIC code Total T 
Fewer than SOO} 50010999 [| 1,000 to 4.999 | 5.000 to 9.999 | 10,000 to 24. 25,000 or more 
[Dollars in mulons} 
Ee SC See 25,308 928 931 154 1,728 21,331 
Food, kindred. and tobacco 
NL a ) ) 0 0 
extiles and apparel... (0) i) 0 ) 
Lumber, wood products. and 
| en 0 0 0 0 i) 
Paper and allied products... 0 i) ) 0 i) 
Chemicals and allied products... = ©) 6 o 
Drugs and medicines. 0 0 
tt hieiineteiidlinndiitenenimiainitinieedl o 0 0 o i) 
Petroleum refining and extraction... 10 0 ) ) 
Rubber = err eT o : : ©) 4 
eS J 17 ©) 0 o 
Ferrous metals and products... (D) A) (D) 
Nonferrous metais and products... (D) 0 i) (D) 
Fabricated metal products... 130 Q 1) 
eee 1,055 14) 0 o 
Office, computing, and accounting ©) . . © 
Other machinery, except electrical. ‘Dal 18 0 (D) 
oo iatteesitienataiientiitiiamnmaell 4824 7 4.075 
Radio and TV receiving equipment... 0 i) 4 0 
Communication equipment... a ©) 0) o 8.699 
me ae pee ne eS s Al 2 o 
T 16,217 16 
eee ty (D) (D) (D) 
icles equipment... o : . Oy © 
Aircraftand missiles. 15,1 (D) (0) 4 14.730 
Professional and scientific 
Ss 6 100 (0) 0) (D) 
Saentfic and mechanical 
SUMMONS... (S) (S) 0 ) 0 
c= cher betunente at 93 (D) (D) (0) (0) 
Other ma:=tacturing industries... 0 0 0 
med wig industries... 281s. 824 (D) (0) 
of indiadual compares 


KEY: ) by = vn ae 


= Gain tawe Genn Cabins Geseunn af unpunien of tase Gan 00 pueart. 


SOURCE National Science FoundatiowSRS. Survey of Research and Development in industry 1991 
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Table A-14. Federal funds for industrial R&D performance, by agency and selected industry in selected years: 1974-91 


< . Page 1 of 1 
industry SIC code 1974 1875 1976 | 1877 1973 1981 1983 | 1985 1987 | 1989 | 1991 
[Dollars in muilkons] 
Ail agenoes 

OE 8.220 8.605 10.485 25.308 
Chemicals and allied products... 214 236 295 ag 
Ee 511 Sos 477 1,055 
Electncal equi on 2.37 2.307 2.648 4824 
Motor vehucies and other transportaton 

ce 371, 373-75, 335 365 1,114 
Aircraft and russes... 372. 4,003 44% 5,486 15,104 
Other indusiies. - 850 754 1) (0) 

DOD 1/ 

OS 5,919 §.812 6.950 (S) 
Chemucais and aihed products. 39 27 32 (Ss) 
Electrical equi —_— 1,643 1,570 1,692 (S) 
Motor vefucies and other transportation 

pment. 371,373-75, 251 268 382 623 
Aurcraft and rressdes. 372. 2.992 3,120 3,900 (S) 
Other ingusties.__. 568 402 461 (D) 

NASA 1/ 

eae 1,095 1.409 1.697 (s) 
Chemscais and alked products (1) 1) (S) 
Mactunery... 63 62 Me (D) 
Electncai ' 162 186 208 (S) 
Motor vetucies and other transportaton 

De. AED 371,373-75, 25 27 mM 16 

Aurcraft and rrassies. 372. 789 1,062 1,348 (s) 

Other indusines. (1 (1) “4 (D) 
DOE 

Total... 2 2 2 (s) 
Chermcats and aiked products 2 2 2 (S) 
Mactunery 2 2 2 (0) 
Electncal 2 2 (s) 
Motor vefucies and other transportaton 

" 371.373-75, 2 2 2 0 
Aurcraft and messies 372.3 2 2 2 (S) 
Other indusines. ~ 2) 2 2) (0) 


1/ For 1974. funds were based on approumatety 175 compares leading nm Federal R&D funds. 1975-91 funds are based on all compames reporting Federal R&D funds. 


2/ Data not tabulated for tus agency pnor to 1979 


KEY (D) = Data have been withheld to avo disciosing operations of indmidual agences. 


(S) = Data have been withheld because of mputaton of more than 50 percent 


(T) = Not separatety avaiable but inctuded i totai See general notes. 


“.." = For brevity SIC codes are not listed 


SOURCE Natonai Scence Foundator’SRS. Survey of Research and Development in industry 1991 
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Table A-15. Number of R&D performing companies reporting Federal R&D funds. and total number of R&AD-performing compares, 
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Sze of company 
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SOURCE Natbonai Scence FoundaborySRS. Survey of Research and ‘evelopment in industry 1991 
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Table A-16. industry-cdministered federally funded R&D centers (FFRDCs)—funds by 
character of work, full-time-equivaient (FTE) R&D scientists and engineers, 
and total number of employees: 1983-91 


[Dollars in mulorrs] 
Page ‘of? 
tem 198s 1990 1937 

Totai R&D funds. 2632 2764 27z2 

Basx esearc” 338 43s 2° 

Appeed researc? 47s 488 427 

Devetoprnent ‘TSS 777 1s 
Number of FTE R&D 

scentsts and engineers * 14 982 1$.205 14.890 

Total empuoyees 2) 40 630 42.007 43.839 


1) These Gata were recorded » January of the year followng ‘hat istec 


2) These Gata were recorded n March of the year «stec 


NOTE industy-adrrurusterec federally ‘unded "esearch and development centers FFROCs) conduct R&D aimost 
e@xctusively for use Dy the Federai Government Data for hese FFHOCSs adrrerustered Dy ncusiry are ncuded 
Federal R&D support under the industry ciassicatons of ‘he adrrumstenng firms See tectracai notes ‘or a isting of 


;dusty-ecreustered FFROC's and thew locators 


SOURCE Natonai Scence FoundatomSRS Survey of Research and Development in industry °99' 


Table A-17. Number of R&D-performing companies in manufacturing and 
nonmanufacturing industries, by size of company: 1991 


Sze of company 


[Number of employees) 


Tom Manvutactunng 


Votat 


Fewer than SOO 
500 © 999 

1 000 to 4 999 
5.000 to 9. 998 
10 000 t 24 999 
25 000 or more 


137 


SOURCE Natona Scence FoundatowSRS Survey of Research and Oewatopment © industry ‘99° 
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Table A-18. Concentration of total, Federal, 
R&D-performing 


Soden 7 alam 


companies by size of R&D program: 1961 
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Fost 4 (1-4) 
Next 4 5-8) 
Next '2 (3-20) 
Next 20 (27-40) 
Next 60 (41-100) 


Next 100 (101-200) 
Next 200 \207 -400) 


Fest 4 (1-4) 
Next 4 (5-8) 
Next 12 ($20) 
Next 20 27-40) 
Next 60 41-100) 


Next 100 (101-200) 
Next 200 207-400) 


Fest 4 (1-4) 
Next 4 $8) 
Next '2 (9-20) 
Next 20 (21-40) 
Next 60 (41-100) 


Next 100 (107-200) 
Next 200 20° 400) 


Fest 4 (1-4) 
Next 4 5-8) 
Next '2 (920) 
Next 20 2'-40) 
Next 60 4'.'00) 


Next 100 107-200) 
Next 200 (207-400) 


Percent of total company federal and offer) R&D tuncs 
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KEY WA = Not avedatie 


NOTE Compaernes were “anked ndrwdually or each year Terefore partculer Compares Composing he suze groups "wy “eve Changed form year © year 
SOURCE Natona Soence FoundatowSRS Survey of Research anc Dewetopment © industry ‘99° 
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Table A-19. Domestic net sales of R&D-performing companies, by industry and size of company: 1990-91 


Page 1 of 2 
Size of company 
industry SIC code Total 
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000 
500 999 4999 9.900 24 909 or more 
[Dollars in mathons] 
1990 
es 2,655,421 (S) (S) 343,020 268,684 483,504 1,302,381 
Food, kindred, and tobacco products... 20-21 245,147 (S) (S) (S)] 28,699 49,853 132,350 
Textiles and apparel. eee 22-23 | | 17,437 (D) 
Lumber, wood products, and furniture... 24-25 24.861 (S) (S) 7,967 5,412 4.765 (D) 
Paper and allied products... 26 92.063 (S) (S) (S) 11.452 27.000 37,882 
Chemicals and allied products. eee ene 28 220,011 ( 5,429 34,424 20.633 60,145 84.713 
ual 281-82,286 91,504 2.123 9.045 12,888 22.279 43.745 
Drugs and medicines. 283 57.404 776 8,347 (D) 26.327 (0) 
COMICS eee reer 284-85,287-89 71,102 (S) 2,530 17.032 (D) 11,540 (0) 
Petroleum refining and extraction. eeeeeeeereeee 13,29 215,184 (S) (S) (S) 7,963 45,757 142,884 
Rubber products... a eneeeaadeal 30 41.729 ( (S) 8,762 6.215 8.080 (D) 
Stone, clay, and glass products... ee eee eee 32 36.908 (S) (S) (‘Ss 13,401 (D) 
CN cmumuemsmonsssnunnnd 33 81,247 ( (S) 15,373 13,373 15,524 31,772 
Ferrous metals and products. eee 331-32,3398-99 44.601 (S) (S) ( 5.787 (0) (0) 
Nonferrous metals and OfOGUCIS cece eeneeeenee 36,646 (S) (S) 8,471 7.586 (0) (D) 
Fabricated metal products... ec cesssesveeeveenenees 34 (S) (S) Ss (S) 6,864 12,453 (0) 
(te en Nt A 35 165,362 8,474 32,382 27,038 17,669 56,204 
Office, computing, and accounting 
(ate i: Ml 72,383 (S) 2,551 6,352 14,699 4,793 40,550 
Other machinery, exceptelectnical 351-56,358-59 92.980 (S) (S) 26,030 12.339 12.876 15,654 
Electrical equipment... --eeeeee---c-essvsvevvsseoeevevsveveeeenee 36 258,447 (S) 7,839 25,510 12,622 41,026 146,023 
Radio and TV receiving equipment... eee 365 2,957 0) (D)} (S) (Oy 0 0 
cone seminal 366 139,470 (D) 1,222 4,269 (0) 18,903 108,898 
Electronic COMPOMEMS ee eeevvvvevvvvvvvevsvvvvvvvvvvoeen 55,385 (D) (0) 8.617 7,343 7.671 19,630 
Other electrical equipment. eeececeeeeeee 361-64,369 60,635 (S) 4,585 11.838 (S) 14,452 17,495 
Transportation equipment. oe eceeeoeeeeeeeeeeen 37 411,587 (0) (S) 12,906 (D)} 34,986 334,464 
Motor vehicles and motor 
‘ehicles equipment... scamiigsiasteanionieguapecaee 371 217,513 ol (0) (S) 12,923 13,247 176,833 
uther transportation equipment. ooo nee eeeneen 373-75,379 16,926 (S) ) 2,025 (D)| 10.759 0 
Aircraft and misses... 372.376 177.148 125 @} 2.797 5,019 10.980 157,631 
Professional and scientific instruments 38 79,826 (S) (S) 10,312 5,291 3,807 46,918 
3 nore eth 381-82 22,126 (S) 865 3,763 2,355 (D) (0) 
poy hong 2 =) ~~ gel 383-87 57,700 (S) (S) 6,549 2,936 (0) (D) 
Other manufacturing industries. 0000000000. occoeceeeeeseee 27,31,39 41,367 (0) (S) 13,499 8,037 10,151 (0) 
Nonmanufacturing industries. ooo ccccssscsssesseeeevem 10-11, 14-17,40- (S) (S) (S)| (S) 91,651 121,452 244,579 
42,44-51,53-54, 
56 ,60,62-63,72- 
73,78,806-07,87 


See explanatory information and SO: RCE at end of table. 
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Table A-19. Domestic net sales of R&D-performing companies, by industry and size of company: 1990-91 


Page 2 of 2 
Size of company 
industry SIC code Total 
Fewer than 500 to 1,000 to 5,000 to 10,000 to 25,000 
500 999 4,999 9,999 24,999 or more 
employees employees employees employees employees employees 
[Dollars in millions] 
1991 
Se 2,606,922 (S) | 336,739 265,893 479,936 1,271,630 
Food, kindred, and tobacco products... 20-21 249,176 s s (S) 30,147 47,769 136,460 
Textiles and apparel nse rte 22-23 2) S 8,717 x 13.062 
Lumber, products, and furniture... 24-25 23, $s 8,071 4,501 4,479 
Paper and allied products... ooo oes 26 89,753 Ss ) (S) 10,821 28,177 35, 
Chemicais and ee 28 229,413 Ss 5.1 30,662 26,838 79,238 72,417 
; TT 28 1-82,286 90,235 S} 2,145 9,415 12,506 28,052 36,758 
Drugs and medicines. ccc cceeesneesneeeveenevneenen 62,791 (D 598 4,265 3,213 39,858 ) 
Other I aliirtiniiteetanainerssitteinrinirnteninnasiniiiiiinnneitaniiinened 284-85, 287-89 76,386 (D 2,359 16,981 11,119 11,326 ) 
Petroleum refining and extraction... ees 13,29 201,489 8 Ss S) 7,395 41,211 135,708 
TNE -- ry : | 9, =) : pa a oo? ) 
= nn 33 75,138 s $s 14,590 12,036 14,431 29,112 
Ferrous metals and products... ecco eee 331-32,3398-99 41,113 s s (S) 5,473 ©} 0) 
Nonferrous metals and products... ee. 34,025 S) Ss 8,116 6,563 
Fabricated metal products... ooo neces 34 Ss Ss s 5,067 16,120 
es ~~ ix __———_—_ 35 152 | fg 7289) 35,4 ' 21,380 16,106 a0,ase 
Se D neeeenerennere 357 65,357 (0) 1,708 8,716 13,188 0} 35,515 
Other machinery, except electrical... eee. Oren 87,483 5,556 26,710 8,1S2 13,979 
Erecuical o ipme to. jitata tmastininnaarniniemaninionil 2 er S) ay | or 10,856 45.208 140.468 
' equipment | 366 144,7 5.8 2 aah ©) 21,943 110,669 
Electronic COMPONENTS... ooo eect eee 367 54,137 5) 1, 9,103 6.6 7,912 20,159 
Other ical EQuipMent. octets 361-64 369 60,168 (D 7,158 10,619 (D) 15,348 17,630 
T Ce 37 391,644 (S) (D) (S) (D) 29,603 317,723 
Motor vehicies and motor vehicies 
re +e iene — 371 201.978 S 5 3 ar | 3823 104001 
ohedenin........ 372,376 173,010 s s Ss 5.388 10.954 153,242 
Professional and scientific instruments... 0... 38] 83,606 (S) (S) 11,564 5,241 3,352 49.653 
ins Coenen —" 381-82 22,651 (S) 986 3,968 (D) (D) (D) 
——— 383-87 60,955 (S) (S) 7,596 (D) (0)| (D) 
Other manufacturing industries... 27 31,39 40,633 A) (D 13,530 5,994 7 B44 
Nonr-\anufacturing industries... eee. 10-11, 14-17,40- 615,873 {3} is} (S) 92,962 115,066 ono.ate 
42,44-51,53-54, 
56 60,62-63,72- 
73,78,806-07 87 | 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
SOURCE. National Science Foundation/SRS, Survey of Research and Development in Industry: 1991 


percent of net sales in R&D-performing manufacturing companies, 
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SOURCE: Natonai Scence Foundaton/SRS. Survey of Research and Development in industry 1991 
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SOURCE Natonai Science FoundatonSRS. Survey of indusinal Research and Development 1991 


Table A-22. Total (company, Faderai, and other) R&D funds as a percent of net sales in R&D-performing 


manufacturing companies, by industry and ranked by size of R&D program: 1991 


tot 


Tota R&D tuncs 
[Doters = rruihons) 
Fest « Next 4 Next 12 

compere: | compan. | compares 
19.710 10 842 15.150 
zz; 272 
a 43 41 

80 2 x 

Ro hd 7M 125 
3.123 2307 3.728 
2.761 663 798 
2428 1.511 2.003 
1.191 312 woe 
1422 S28 273 
440 63 108 
mH 112 64 
388 131 166 
130 ag 41 
31 9s 38 
328 121 80 
8.427 1543 1.825 
8227 1 O42 1.077 
a! 3x20 494 
773 2.533 2.870 
-" | oS 
7.396 1.591 963 
2.760 672 74s 
476 1S7 205 
15.882 7328 7069 
9.596 222 1s 
321 2 (Ss) 
11,882 5.773 3.851 
4243 67s S60 
88 132 

3.191 478 368 
193 ey | 


KEY (0) = Data nave Deen wrthheid to cvod Gsciosiyg operatons of indmdual compares. 
S) = Data Nave Deer withheld decause of rmputaton of more than SO percent 


NOTE Rantungs were Dased on total (Company Fegerai and offer) R&D funds 
SOURCE Nabonai Soence FoundatowSRS Survey of Research and Deveiopment in industry 199° 


Table A-23. Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 
manufacturing Companies, by industry and ranked by size of company-financed R&D program: 1991 


tof? 
Company and offer R&D tuncs 
a8 2 percert of net saves Cornpany and other R&D turds 
[Percent] [Dosars 7 mulhors] 
Sic code 
Fes Next 4 Next 12 Fest« Next 4 Next 12 

comperses | comparwes | compames | compares | compames | compares 
Tom 73 102 65 15.940 6 060 9 842 
os 10 SI —_ 223 272 
i | oe os a a 
172 os os 80 28 x» 
13 20 o< My ™ 125 
7° Ts aa 3.103 237 3.725 
61 42 40 2741 658 ce) 
75 75 83 2428 1510 23 
46 20 31 1188 311 we 
‘s os os 1475 $28 271 
38 21 20 ce val 63 100 
as 16 14 633 11 _ 
1s 172 10 336 131 78 
os os a *) 49 41 
30 “| os 373 | 8s 
( 17 19 237 3s 70 
272 70 $2 7 $84 1 S29 1787 
‘8 75 ss ’ 3s 1 O42 1.053 
71 $6 43 1517 736 437 
( 35 $638 1335 ‘srs 
{ S| ( { ‘S 
ss 17 448° 721 613 
“7 102 2426 603 534 
so 6 473 1§7 204 
s4 25 10 804 2.651 1.581 
$2 os 8 649 { 12 
25 ( 237 20 i) 
5’ 22 4502 128 22 
s7 65 82 46" 674 560 
( 65 $2 (Oy 38 132 
Ts "Wes 66 3.108 478 xs” 
33 ‘8 o6 ‘s3 oy ‘ 


KEY (D) = Data Neve Deen artnet to avoid Grsciosing operations of indredual compames 
S) = Data Neve Deen axthreic Decause of mputaton of more than SO percent 


NOTE Ranungs were Dasec on company and offer except Federai) RAO funds 
SOURCE Natone Scoence FouncgatowSRS Survey of Research and Deweiopment © industry 199! 


Table A-24 Federai R&D funds as a percent of net sales in R&D-performing manufactunng compames. 
by industry and ranked by size cof Federal R&D program: 1991 
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1) Less than 0 05 percent 


KEY (0) = Data Nave Deen artheid to avod Gsciosing operatons of ndmwidual Compames 
\S) = Oata Neve Deen exttheid Decause of mputaton of more than SO percent 


NOTE Ramungs were Desed upon Federa: R40 ‘uncs 
SOURCE Natona Scoence Fou datom SRS Survey of Research and Development if industry '99' 


Table A-25. Total (company, Federal, and other) funds for performance of basic research, 
applied research, and development, in current and in constant dollars: 1953-91 


[Dollars in millions] 
Page 11 
; Development 
Total Basic research Applied research performance 
Year 
Current Constant Current Constant Current Constant Current Constant 
dollars doliars dollars dollars dollars doliars dollars dollars 

| a 3,630 16,500 151 686 726 3,300 2,753 12,514 
| ees 4,070 18,333 166 748 814 3,667 3,090 13,919 
| | ee al 4,640 20,262 189 825 928 4,052 3,523 15,384 
6,605 27,987 253 1,072 1,268 5,373 5,084 21,542 
| -) ee sosnetmencenendinl 7,731 31,684 271 1,111 1,670 6,844 5,790 23,730 
2 es 8,389 33,691 295 1,185 1,911 7,675 6,183 24,831 
Sa Se 9,618 37,570 320 1,250 1,991 7,777 7,307 28,543 
I 10,509 40,419 376 1,446 2,029 7,804 8,104 31,169 
SS eS 10,908 41,475 395 1,502 1,977 7,517 8,536 32,456 
Ae 11,464 42,617 488 1,814 2,449 9,104 8,527 31,699 
TET 12,630 46 434 522 1,919 2,457 9,033 9,651 35,482 
SS 13,512 48,780 549 1,982 2,600 9,386 10,363 37,412 
ST 14,185 49.947 592 2,085 2,658 9,359 10,935 38,504 
See 15,548 52.884 624 2,122 2,843 9,670 12,081 41,092 
A 16,385 54,076 629 2,076 2,915 9,620 12,841 42,380 
SE 17,429 54, 808 642 2,019 3,124 9,824 13,663 42,965 
ee 18,308 54,814 618 1,850 3,287 9,841 14,403 43,123 
SS 18,067 51,327 602 1,710 3,427 9.736 14,038 39,881 
ee 18,320 49.380 590 1,590 3,415 9,205 14,315 38,585 
Se 19,552 50,392 593 1,528 3,514 9,057 15,445 39,807 
21,249 51,450 631 1,528 3,825 9,262 16,793 40,661 
SRS 22,887 50,973 699 1,557 4,288 9,550 17,906 39 866 
ee 24,187 49,161 730 1,484 4,570 9,289 18,887 38,389 
26,997 51,620 819 1 566 5,112 9,774 21,066 40,279 
er 29,825 53,354 911 1,630 5,636 10,082 23,278 41,642 
| 7 33,304 §5,231 1,035 1,716 6,300 10,448 25,969 43,066 
Re 38,226 58,271 1,158 1,765 7,225 11,014 29,843 45,492 
Oe 44 505 62,071 1,325 1,848 8,450 11,785 34,730 48 438 
or a 51,810 65,665 1,614 2,046 10,699 13,560 39,497 50,060 | 
SE 58,650 69,988 1,904 2,272 12,323 14,705 44 423 §3,011 | 
1983............. assuabenetengienentael 65,268 74,849 2,223 2,549 13,927 15,971 49,118 56,328 
Een 74,800 82,198 2,608 2,866 15,765 17,324 56,427 62,008 
ee - 84,239 89,236 2,862 3,032 18,255 19,338 63,122 66,867 
re 87,823 90,633 4,047 4,176 19,759 20,391 64,017 66,065 
92,155 92,155 4,324 4,324 19,813 19,613 68,018 68,018 
SS 97,889 94,215 4,243 4,084 20,757 19.978 72,889 70,153 
101 854 93,875 4 646 4,282 22,388 20,634 74,820 68 959 
EE 104,606 92,408 4,909 4,337 23,628 20,873 76,069 67,199 
Se 102,246 86 796 4,372 3,711 24.084 20,445 73,789 62,639 


1/ Character-of-work estimates were made by the National Scienze Foundation. See National Science Foundation. 
National Pattern of R&D Resources: 1990, NSF 90-316. 


NOTES: The character-of-work estimation procedure was revised for 1986 and later years; hence, these data are not directly comparable 
with data for 1985 and earlier years. See technical notes for a more comprehensive discussion of this change. 


1987 gross domestic product implicit price defiators were used to convert current dollars to censtant dollars. 
SOURCE. National Science Foundation/SRS, Survey of Research and Development in industry: 1991 
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Table A-26. Funds for performance of basic research, applied research, and development, by industry and source of funds: 1989 


Page 1 of 2 
Total Basic Apphed | Development 
industry SIC code 
Total Federal | Company Total | Federal | Company Total Federal | Company | Total Federal | Company 
[Dollars in millions} 
ee , 101,854 31,292 70,562 4,646 1,225 3,421 22,388 4,965 17,423 74,821 25,102 49,718 
| oan ae 20-21 1,284 0 Ss ) (D) 451 ) 752 
ae 4 | 
Textiles pat mo a 22-23) Bl Ol (S) &} 0 {5} q 0 24 18 } (D) 
Lumber, products, and 
TT 24-25 172 0 172 (D) 0 (D) (D) 0 (D) 83 0 83 
Paper and allied 26 686 0 686 45 0 45 203 0 203 439 0 439 
Chemicals and ailied products........ 28 11,466 83 11,383 881 14 867 4,527 12 4,515 6,058 57 6,001 
—* - nell 281-82,286] 4.039 79 3,980 A ‘4 333 fy 3 : $31 2 2.108 
Other chemicals... 284-85,287-89 o o 2,259 § 0 fg (864 1,336 
Petroleum refining and 
i 13,29 2,066 &} 2,050 © (D)} 104 C 8 974 984 13 972 
Rubber — 30 °) 678 0 49 127 (D) (0) 501 
0 32 863 103 418 262 
ee 3] 8] 68] el RR] tte] lB 
Ferrous metals and products........ 331-32,3398-99 (D) (D) 254 (D) 0 (D) (D) 134 
Nonferrous rf and 
cain arian 333-36 (D) (D) 461 (D) 0 (D) (D)} ot (D) (D) (D) 253 
Fabricated metal products... ......... 34 800 135 664 45 45 D D 173 D 446 
oo ‘Maanen — —- 35 14,635 1,157 13,478 (D) (D) (S) B} B 2.774 Bl ° (S) 
accounting machines... ..... 357 (0) (D)} 10,780 (0) (D) (S) (0) (02)} 2,299 (0) (D) (S) 
Other , 
— , — catseeniaheel 351-56, 358-59 (D) (D) 2,698 91 0 91 (D) (D) 475 2.210 78 2.132 
Electr pee ha senetcennenenaieeenadl 36 16,929 5,288 11,641 (D) (D) 544 (D) (D) 2,912 12,129 3944 8,185 
' lhe teemeesce 365 84 0 84 D 0 (D) > 0 D Avy 0 D) 
ication equipment... 366 10,539 4,719 5,820 D 28 0) | ‘SI we 8, 3,552 4, 
Electronic a 367 4,990 532 4,458 6) 1, of? 6 2.366 
Other ical equipment. _ 361-64,369 1,316 37 1,279 s (0) 0 254 7 ) (D) 
Transportation wt 37 36,844 21,761 15,083 752 553 200 4,137 D D 31,955 
Motor vehicies motor - “ m ” 
vehicles 371 (D) (D) 8,725 78 0 78 (D) (D) (D) (D) (D) (D) 
i Tsceiiante 373-75,379 D D 353 6 0 Ss D 0 D D0 
Aircraft and missiles 372,376 25, , 19.653. 6,005 668 553 1 Fy 3.081 2,113 obs’ 21 oho 16 os? aon , 


See explanatory information and SOURCE at end of table. 


Table A-26. Funds for performance of basic research, applied research, and development, by industry and source of funds: 1989 


Page 2 of 2 

industry , : 
Company Total Feoera Company | Total Federal Company | Total Federal Company 

i ~ i i i 

~——“ 5,630 440 1,279 | 
a a ye a pi / ; 27 ae bs (D) 3,939 
—— , 1, 0 ‘ 
Optical, surgi ) (D) 1,369 
and other 
6 ea tn 3,772 (0) (0) 316 (D) (0) 886 o) (D) 2,570 
Other manufactunng 

a 400 of ) ( 60 0 60 301 1 300 
Nonmanufactunng indusines. 5,620 1, 614 418 2,190 828 1,361 5,064 1,224 3.840 


NOTE: The character-of-work esti 
technical notes for a more 


KEY. (0) = Dete have been wahheld to avoid Gaciosing 


' : operations 
= Data have been withheld because of imputaton of more than 50 percent. 
SOURCE: National Science F >undation/SRS. Survey of indusinal Research and Development 1991 


tone of inditdual : 


revised fur 1986 and later years: hence. these data are not directly comparable with data for 1965 and earlier years See 


It 


Table A-27. Funds for performance of basic research, applied research, and development, by industry and source of funds: 1990 


1of2 


Total | Basic 


eS 


= foe = elo = elo] = lm 


(0) 
19.216 


[Dollars in milhons] 

76,069 24,037 §2.032 
725 1 724 
170 (0) 

92 0 32 

500 0 500 

6.489 50 6.439 

2.137 

2.610 

PS ee 

1,033 

D} 492 

259 

aio’ © 
118 

323 (0) (0) 
530 

ns rr 

9.273 373 8.900 

2.263 80 2.183 

12.343 3,808 8534 

62 0 62 

8.228 3.291 4.937 

3,031 486 2545 

1,022 31 990 

(0) 12.567 


See explanatory informaton and SOURCE at end of tabie 


cy 


Table A-27. Funds for performance of basic research, applied resear :h, and development, by industry and source of funds: 1990 


Total Basic Apoued Development 
industry SIC code T 
Total | Fevers | Comeany | Total | Feder | Comeany | Total | Feserat | Company | Total | Fear | Compan 
[Oomars in malhons} 
Professional and scentfic 
nstuments. 6.194 3 6.085 397 1.321 24 297 4 402 
Socenthic and mecharscai 
measunng instruments. 2 096 2 086 81 399 1 606 0 1,606 
Opecai . 
and otter 
4.096 69 4.009 315 897 2.796 
Other manutactunng 
indusines.... 27,31. 472 $9 Q 59 78 i) 78 336 1 335 
Nonmanuactunng indusines 10-11, 14-17, 9.2774 2 6.588 146 671 475 2317 769 548 5.611 1246 4.565 
4244-51 53-54, 
56.60.62-63. 
73,78,806-07 87 


NOTE The character-of-work estmaton procedure was revised for 1966 and later years hence. these data are not directly comparable with data for 1985 and earter years See 


techrucal notes for a more comprehensive discussion of thus change 


KEY Pe operabons of indridual compames. 
= Data have been withheld because of of more than 50 percent. 


SOURCE Nabonai Scence Foundaton/SRS. Survey of industnal Research and Development 1991 


ty 


Table A-28. Funds for performance of basic research, applied research, and development, by industry and source of funds: 1991 


Page 1 of 2 
Tow Basa | Acowec Deveropment 
industry SiC code 
Tota | Fecers | Comeany | Tots Feowa | Company | Tots | Feoe | Corea | Tots | Feaera | Comeary 
Toa : 76.938 1,148 4918 19,166 
Food. mndred. and 
tobecco products. 1.360 Q 0 471 
Textiles and appare 2158 Q ie) 
Lumber wood products. and 
furmture 760 0 fe) 60 
Paper anc alhec Pal] Q Q ° 386 
Chrermecais and products. | 13.094 6 17 §.321 
ingusinal Chermcais. 4350 6 1929 
Drugs and meaanes 6 098 0 2.610 
Otner cherncais. 2 646 Q 782 
Petroweum anc 
a Fey : re 
Stone. clay and giass 
= 895 rvvy 
metas 619 Q 

Ferrous motais and products. 44 0 eI 
Nonferrous metals and 

products. 575 QO 
F aDncatec metal products. 626 Q 13s 
Mactunery 4.06 2.383 
y— = 10.527 174 
Other mactwnery except 

emectnca 3.507 6335 
eeseaet 12.455 s 1368 3.143 
—~ 4, : 78 Q Q 0) 
Communication equipment 6.232 
Electromc 4726 t 
Othe equipment 1419 8] Q §23 

8.874 470 2139 2274 

b= ety 

vetucies equipment 8 998 87 Q (0) (0) 
Other transportaton 

equipment 288 1 ft) (0) (Oy 
Aurcraft and mussides 6 $88 559 ay? 1731 1517 


x5 


Mf 


Table A-28. Funds for performance of basic research, appiied research, and development, by industry amd source of funds: 1991 


Page 2 of 2 
Tota Agprec Deveopment 
inousty 
Tota | Federat | Company Tow Fecera: | corey Tota * erat | Company 
[Dolars in Tulhons] 
Professional and scentfic 
ostuments. 6.621 100 6.527 (o 20 14a? (0) ‘Oo 4999 
Soentiic and mechanca 
neasuNnNg NSTUTeNS 2.150 >) 2143 (D» (0) (‘S) (0) ‘0 1.710 
‘nomgagien & 
and offer 
ST ments 4477 33 4378 (On (OD) 1 oso (0) 3.035 
Other manufactunng 
nousines (0) (> a’4 ‘9 (O> 67 (0) 327 
Nonmanufactunng ndusines 342 2.815 6 827 937 823 1777 § *05 1 386 4.720 


NOTE The Character.ct-sork esamabon orocedure eas "ewsed for 1966 ac ater years ence ese data are Wt rectly comparative act cata for '965 anc earver years See 
tectrcai 1otes fOr 2 Tore COmpreMenswe GrsCuSHON of Tes Change 


KEY (D) = Data Neve Deer etre  avox! Gisciosng operstons of ndrwduai COmpernes 


(S) = Ota ewe Deer arte Secause of mputabor of more han SO percent 


SOURCE Natong Soence fFoundatonm SRS Survey of incustwa! Research and Deweopment 199" 


Str 


Table A-29. Number of R&D-pe-forming companies conducting basic research, by industry and size of company: 1991 


Page 1 of 1 
Size of company 
industry SIC code F ewer than 500 500 to 999 1,000 to 4,999 5.000 to 9,999 10,000 to 24,999 25,000 or more 
employees employees employees employees employees employees 
Total research Total research Total research Total research Totai research Total research 
Total. ] 22,221 109 713 32 92 192 43 166 45 131 40 
Food, kindred, and tobacco products 20.21 17 0 28 2 42 2 17 3 13 4 14 5 
Textiles and apparel... 22-23 288 1 109 0 44 6 6 2 9 1 2 1 
Lumber. wood products, and furniture 24-25 78 0 28 1 31 1 7 0 3 1 1 0 
Paper and allied / er - 26 256 0 12 0 23 3 10 0 2 1 5 0 
Chemicals and products. 28 2.326 2 31 8 56 19 17 9 22 8 7 4 
industrial aia 281-82,286 203 0 10 5 18 7 7 4 7 2 3 3 
Drugs and medicines 283 407 1 6 1 7 1 3 2 11 5 2 1 
Cther 284-85 287-39 1,716 1 15 2 31 11 7 3 4 1 2 0 
Petroleum 293 103 0 5 0 11 2 4 0 5 < 7 4 
Rubber ucts 30 307 1 36 1 130 3 5 1 3 0 2 1 
Stone. clay. and glass products 32 89 0 27 0 24 2 4 2 bs) 3 2 2 
Primary metals 33 170 1 21 0 43 t 1 2 5 2 4 2 
Ferrous metals and 431-32,3398-99 80 0 = 0 23 1 6 0 2 0 3 1 
Nonferrous metals and products 333-36 90 1 12 0 20 3 5 2 3 2 1 1 
Fabncated meta! products 34 1,799 0 61 1 54 5 7 2 9 2 1 0 
35 2.558 16 78 9 116 6 20 2 9 2 6 1 
Office. computing. and accounting 
357 436 7 16 3 28 1 9 0 2 0 3 1 
Other machinery. except electnca! 351-56 358-59 2.122 9 62 6 88 5 11 2 7 2 3 0 
Electncai 36 3,376 20 97 1 97 15 11 7 17 2 17 6 
Radio and TV receivin:; equipment 365 172 1 3 0 3 1 1 0 0 0 0 0 
q 366 614 4 13 0 17 3 2 1 6 0 9 3 
Electrona components 367 1.221 1§ 21 0 34 3 6 5 é 0 3 1 
Otner 361-64 369 1.369 0 60 i 43 8 2 1 7 2 5 2 
Transportation equipmer. 37 161 5 25 2 35 2 14 6 15 6 18 8 
Motor vefucies and motor vencies 
371 103 0 18 1 20 i) 8 4 4 1 4 1 
Otter equipment 373-75.379 53 5 3 0 4 1 2 0 5 2 0 0 
Asrcrafi and rruss..es 372.376 5 0 4 1 1 1 4 2 6 3 14 7 
Professional and scientific instruments 38 1771 11 3 2 j 4 7 2 3 1 5 
Soentfic and mechanica! measunng 
381-82 948 9 13 0 sé 1 2 0 2 0 1 0 
Optical and 
—— 363-87 823 2 23 2 23 3 5 2 1 1 4 1 
Other manufactunng indusines 27.31.39 312 1 31 0 38 A 7 2 5 i 2 1 
industnes 10-11. 14-17 40 8610 50 Lt) 5 175 20 45 3 34 7 38 4 
42 44-51 53-54 
56 60 62-63 72- 
73. 78.806-07 87 | 


SOURCE Natona Soe ue FoundaborySRS Survey of Research and Development in industry 199" 


YS 


Table A-30. Funds for industrial applied R&D performance, by product field and source of funds: 1991 


Page 1 of 1 
Product fieid SIC code Total Federal Company 
[Dollars in millions) 

EE! ee 47,972 10,8693 37,079 
Food and kindred products 678 Lt) 679 
Textile mill products 22 60 (D) (D) 
Chemicals and allied products... cecceeeeeneneeeeens 28 6,946 B6 6,852 

industrial inorganic and organic Chemicals 0s 281,286 684 (D) (D) 
Plastics materials and synthetic resins, rubber. 

RE SSE pa at i nt 262 1,002 24 978 
Drags and medicines......... 283 3,628 (D) (D) 
P agricultural CHEMICAIS cece eeesneseseeseenenennevnnensnnneevnnes 287 614 (0) (D) 
ee 284-85,289 1,018 (D) (D) 

trea einertiinrrartinntanerememnntpennananeaneanl 29 799 (0) (D) 
Rubber and miscellaneous plastics products... ccecccceeeeeees 468 0 468 
Stone, Clay, ANd Glass PRODUCTS oo cecccceceeeeeeeeenenenenenns 32 208 2 206 
Tee 33 192 14 178 
123 7 (D) 
69 (D) (D) 

1,685 1,239 446 

374 268 106 

1,311 971 340 

7,680 200 7,480 

976 140 836 

186 0 186 
435 (0) (0) 
179 (D) (D) 
5,689 (0) (0) 
215 (0) (0) 

7,079 2.256 4,823 

141 55 86 

217 §2 165 
116 (0)) (0) 

2,555 1,554 1,001 

3,299 424 2.875 
751 (0)} (0) 

12,112 3,796 6,316 
| 0) 0) 
(0) o} (0) 

4 9869 1,723 3.266 

2,315 1,980 335 

1,585 560 1,025 
967 i" (0) 
618 (D) (0) 

8,479 2,700 §,779 


KEY (D) = Data have been withheld to avoid disclosing operations of individual companies. 
n.e.c. = Not elsewhere clare”. ed 


NOTE Imputaton of R&D expenditures by product field was eliminated beginning in 1985. This table, therefore, contains only data 
reported by survey respondents See table A-31 for coverage ratios showing the percentage of each industry's applied 


R&D funds that respondents distributed by product field. 


SOURCE. National Science FoundatiovSRS, Survey of industrial Research and Development. 1991 
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Tabie A-31. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry and product field: 1991 


1of2 
Petroleum Rubber 
industry SIC code refining products 
29 30 
[Dollars in millions} 
EE a ee Tey Meee 0.61 6,946 799 468 
Food, kindred, and tobacco products. 0.78 39 0 
aa eae. sesaialide Saiaieiienitenmenatanindl 0% 0 
: products, and furniture 0.55 0 0 
Paper and allied products... 0.75 C) 7 0 
Crermcais and allied products. 065 NS 5,276 ° 
| ETT 0.51 1,228 
Drugs and medicines... 0.68 i) 2.773 0 
Other i TTT. 0.76 (0) 1,275 tt) Q 
Petroleum refining and extraction... 0.93 ) 442 671 ») 
Rubber SS os BJ 55 : 
a oa 8 iy 
Ferrous metais and products................ 0.69 0 0 
Nonferrous metals and products................ 0.33 0 (D) i) 0 
Fabncated metal products 0.66 ° (0) 0 3 
aaeataiectnereiidianiiaee: 0.74 5 (0) s 
Office, computing, and accounting am . 7 . . 
Other machinery, except electnical 0.45 (0) {D} (0) g 
™ iene OM 0 13 0 15 
Radio and Ay pammemami , to : ) : : 
is sansiennens 0.39 0 o 0 
Other equipment 038 0 6 0 8) 
T i 0.72 (0) 325 0 
Soar vahiche (OD) (0) 
x is om 8 8 8 
Aircraft and mussiles 062 B {bo} 
Professional and scientific instruments 0.23 0 42 0 (0) 
= 041 0 0 0 0 
other instruments 0 42 0 (D) 
Other manufactunng industnes 27,31,39) 0 D 0 8) 
industnes 10-11, 14-17 40- (0) ede. (OD) ‘Dy 
4244-51 53-54, 
56 60 62-63, 72- 
73,78,806-07 87 


See explanatory informaton and SOURCE at end of tabie 
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Table A-31. Total (company, Federal, and other) funds for industrial applied R&D performance, by industry and product field: 1991 


Page 202 
Stone, clay. Fabricated Otner 
_ —-3 Pnmary metal eemey Electncal Transportation | and scentfic feds 
industry code metais products insttuments nec 
32 33 34 =. -—_ 38 
[Doliars in mulhons} 

Total 208 192 1.685 7,689 - 12,112 1.585 8.479 
Food, and tobacco products 20-21 (0) (0) (0) D) (0) 0 i) 236 
Texbles and apparel. 22-23 0 0 (D) © 1 (0) 0 2 
Lumber, Progucts and furniture 24-25 0 ny) ) C) 0 (0)} 51 
Paper and alhed p 26 0 0 ) 5 (D) (0) (0) 250 

and products. 28 15 3 ) ) ‘ (0) 274 615 
281-82,286 0 (D) 0 ) 0 ) (0) 
Drugs and medicines. (0) (D) ) ) ) (D) 1 (D) 
Ctner 284-85 287-89 (D) (D) ) ) 5 0 (0) 516 
Petroleum refining and extrachon 13.29 (0) (0) (D) o (D) (0) (0) 153 
products 30 0) (D) (0) ) (0) ) 16 
Stone. clay. and glass products. 32 1 0 (D) i) | (D) (D) (D) 
metais. 33 0 98 21 ) (D) (D) 11 
Ferrous metals and 331.32 3398-99 0 75 (D) o (0) 0 i) (D) 
Nonferrous metals and products 333- ) 23 (D) ) (D) (D) (0) (D) 
Fabncated meta! products x) (D) (0) os 8 17 81 3 100 
— 35 6 (D) 59 6.264 2.008 62 14 2.045 
— . 357) 0 0 (OD) 5,362 1,903 ny) (0) 1.873 
Other machinery. except electrical 351-56 358-59) 6 (0) (D) 902 105 62 (D) 172 
ease mR. ©) ©) 4 a am 7 = 118 
Radio recenving equipment 
: 366 S) (0) (0) 25 381 (0) (0) (0) 
Electronic compoi.ents 367 0 0 (D) 28 1.340 (D) (D) (0) 
Other 361-64 369 (D) (0) 9 98 160 (D) 4g 116 
T 37 1 (0) 794 796 1.833 11,526 (0D) 1,752 
Motor vefcies and motor veficies 
71 (0) (0) (0) D) D) (0) (0) (OD) 
Other transportabon equipment 373-75.379 0 0 ) ) ) D) 0 Ay 
Aurcraft and rmussies 372.376 (O) 15 1, 6.331 519 1 
Professiona! and scentific instruments 38 0 (0) (D) 10 186 (0) 460 45 
Scentfic and mechanical measunng 
— 0 0 0 (0) 139 (0) 119 (0) 
surgical photographic. and 
other 383-67 0 (0) (0) (0) 47 0 341 (D) 
Otner manufactunng indusines 27.31.39 0 (D) 0 D) ) 0 153 
10-11, 14-17 40- 25 1 (0) 40 oo 359 if 1,928 
42 44-51 53-54 
56.60 62-63, 72- 
73.78 806-07 87 


KEY nec = Not elsewhere ci sssiied 
(0) = Data Nave Deen withheld to avo disciosing 


operabons of individual 
'S) = Data have Deen wiihheid because of emputatbon of more tha, 50 percerit 


NOTE imputaton of R&D e 
Gstnduted by product 


SOURCE Natbonai Scence FoundatowSRS Survey of industnai Research and Development 


1991 


Dy product feid was eliminated Deginning in 1985 Coverage "bos show the percentage of each industry s appked R&D funds that respondents 


uy 


‘os 
Crerrecats 
inousina: Prasocs. 
industry SIC code morgaruc syntreoc 
anc resins. Orugs Agnou- Omer 
orgeruc rubber anc anc wre hermcats 
nerecais fibers meckones nerwcars 2784-85 
281. 286 282 283 287 289 
[Ookars in muihons} 

Tota: 3.628 614 1.018 
Food, undred. and tobacco products. 0 ( © 
Texbies and appere! 0 0 (0) 
Lumbder wood products. and furniture 9 0 0 
Paper and albed products. ) 0 (0) 
Crermcais and alhed products 3.108 516 615 
industnal Chermcais 261-82 (oO) 
Drugs and medianes. 2.553 (0) 
Other chermncais. 284-85 287 1s 4a) 
Petroleum refining and extrachon i 222 
Rudder (0) i) (0) 
Stone. clay and giass products 0 Q (0) 
Primary 0 0 0 
Ferrous metals and products 331-32 i) 0 Q 
Nonferrous Netals and products 0 0 ie) 
Fabncated metal products Q Q (0) 
Machinery Q 0 (0) 
Office. computng. and accountng 

machines ) y 2 
Other mactwnery except electncal 351-56 0 9 (0) 
Electncal equipment ) Q (0) 
Radio and TV receming equipment ) 9 0 
Communicaton equipment Q Q Q 
Electromec components Q a ¢ 
Other electncal equipment 361 64 fe) 0 (0) 
Transportabon equipment (0) (0) 90 
Motor veficies and motor vefucies 

equipment Q Q (0) 
Other transportawon equipment 373-75,3 (0) (0) 0 
Aurcraft and mwssies 0 Q (0) 
Professional and sCentfic instruments 6 Q (0) 
Soentiic and mechamcal measunng 

instrumenis : : ) 

struments 6 : (0) 
Other manutactunng ndusines 27.313 (0) (0) 0 Q Q 
Nonmanutactunng indusines 10-11, 14-17_40- R (0) 482 (oO) (0) 

42 44-5) §3-S¥, 
$6.60 $2-63.72 
73,78. 806-07 87 


See explanatory informabon and SOURCE at end of tadie 
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——— eh TTR 
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27 31 
1.97 14.97 40. 
42 44.5) 53.M 
$6 60 62-63 "2 
73 78 806-07 &” 


6 eoocooeoeo 2 


GeGec 


eS 


oo 


See eaplanatory mformetor ano SOURCE at end of wate 


Page 3S 
Mactunery 
Construc- 

indgusvy SIC code Bon, en Nea Ofnce One 
Farm mm anc working compuang mactunery 

Engines mactynery netenas mactunery ano ac- sacept 
ano anc nanghng ano counang eectnca 

curtnes eQuoment maectwrery eaQuomen: mactwres 355-56. 

351 32 353 A) 387 358-59 

[Dotars © mulhons} 

Tota 376 186 435 7s 5 689 215 
Food. undred. and tobacco products fe] ( Q Q Q (0) 
Texties anc appare: 0 Q 0 Q Q (0) 
Lumber wood products. and furniture Q ( Q ( Q 
Paper anc aiked products 0 Q Q ( ij (o 
Crermcais and aiked products 0 ( Q Q (Oo) 

indusing: Chermcais Q ( Q Q (0) 
Drugs and Tedones Q Q Q 0 Q (0) 
Other cherucais ) Q Q Q Q (0) 
Petroveum refining and extracton (OW 2 (0) 2 Oo) te) 
Rudder products. Q Q (Oy Q Q (O) 
Store clay anc giass products ) Q Q Q Q ) 
Promary netars Q Q ) (0) 9 (0) 
Ferrous Tetals and products Q Q te) Q ] (0) 
Nonferrous Tetals and products Q Q 9 (Oy G (0) 
Fadnceted Teta //ooucts Q Q 4 (0) (O} 
Mactwrery P.O (O» 337 sc 536" (0) 

OfRce computng and accounting 
mactwes Q Q Q Q (Oy (O) 
Other mactwrrry except eiectnca 282 (O» 337 x (Oy $2 
Eiectnca: equip rent 36 | 0} (0) (0) 23 AN) 
Radio and TY recewing equipment 36s Q c Q Q Q Q 
COPUCEBON Qua Tent 366, : 9 : io 2) (0) 
Electromc components x” 0 ) Or Q (Oy o 
Other erectncal equipment 361-64 369) 0) Q 0) 0) (On 0: 
Tramsportabon equipment 37 622 r D D) 5 0) 
Motor wefcies anc otc vemoes 
eQuioment 37 0» OD) 0} 0» D) Q 
Otre: Tansportator equoment 373-73. 379) a 0) 0) Q ) 0) 
A-craft anc Twssees v2.36 0) D) 0) 1 ‘0 0) 
ProfesSS:ONe! and SoeNdhc NsTUMents x : ; 2 : DO» D 
Scenic anc Techanca: Teasunn, 
ostunents 38* 82 =) Q 9 0) 0) 
Opeca: surge oMotograpinc and offer 

ost urnents 333-8" 0 . Q Q oO» 9 
Othe envufactunng oousines 273) : . fs) 9 (OD 0) 
Nonmenutactnng oousines 10-11. 14.17 40 3 o x 0} 273 s 

42 445° 53M 
$6.60 62-63 "2 
73.78. 806-07 8° 


See expianatory eformeton and SOURCE at enc of tade 


Table A-32. Total (company, Federal, and other) funds for industrial applied R&D performance, 


by industry and detailed product field: 1991 


Page 4 of 5 
Electrical equipment 
Radio and 
Electric television Other 
transmis- Electri- receiving Elec- electrical 
Irdustry SIC code sion and Cal in- sets, tronic equipment 
distribu- dustrial! except Communi- | components and 
tron appa- communi- cation and supplies 
equipment ratus cation types | ‘quipment | accessories 763-64, 
361, 3825 362 365 366 367 368-69 
[Dollars in riilions] 

ER EE Se Te 141 217 116 2,555 3,299 751 
Food, kindred, and tobacco products..................... 20-21 0 (D) 0 0 0 0 
Textiles and apparel... ccccceccececeecesteeeees 22-23 0 (D) 0 i) (D) 0 
Lumber, wood products, and furniture................... 24-25 0 0 0 0 9 0 
Paper and allied products... ee. 26 0 (D) 0 0 0 (D) 
Chemicals and allied products....................... seseudl 28 0 0 0 0 (D) (D) 

Industrial Chemicals.....0..........0....00.00c0ccccceee ccc 281-82,286 0 0 0 0 (D) i) 
Drugs and medicines... o.oo cece 283 0 0 0 0 (D) 0 
SS A ea 284-85, 287-89 0 0 0 0 (D) (D) 
Petroleum refining and extraction... i3,29 0 0 0 0 (D) 0 
lia cn nceninreneremnnsshesinitel 30 0 0 0 0 (D) (D) 
Stone, clay, and glass products... 32 0 0 (D) (D) (D) 0 
EET STENT 33 (D) (D) 0 (D) (D) (D) 
Ferrous metals and products.........................0..... 331-32,3398-99 0 (D) 0 0 0 (D) 
Nonferrous metais and products........................... 333-36 (D) 0 0 (D) (D) (D) 
Fabricated metal products... 34 (D) (D) 0 (D) (D) (D) 
Oe 35 (D) 40 (D) (D) 1,335 178 
Office, computing, and accounting 
machines............. sia eileen scnciencnetesinlastel 357 0 (D) 0 (D) 1,303 (D) 
Other machinery, except electrical....................... 351-56,358-59 (D) (D) (D) 1 32 (D) 
Electrica, equipment... ceceeeeeeeee 36 25 66 (D) 537 1,121 (D) 
Radio and TV receiving equipment ..................... 365 0 0 0 0 0 0 
Communication equipment... 2... 366 0 (D) (D) 309 49 (D) 
Electronic components........................cccce cece 367 0 0 (D) (D) 1,046 75 
Other electrical equipment... 361-64 369 25 (D) 0 (D) 26 46 
Transportation equipment... cece, 37 (D) 69 (D) 892 389 332 
Motor vehicies and moior vehicles 
TT eaeeninnaaizéiedll 371 (D) (D) (D) (D) (D) (D) 
Other transportation equipment... 373-75,379 (D) (D) 0 (D) (D) 0 
Aircraft and missiles... ccccceeeeeees 372,376 (D) (D) (D) 515 (D) (D) 
Professional and scientific instruments................. 38 0 16 0 63 99 7 
Scientific and mechanical measuring 
TT AD ee 381-82 0 (D) 0 (D) 80 (D) 
Optical, surgical, photographic, and other 
Te ne 383-87 0 (D) 0 (D) 19 (D) 
Other manufacturing industries............... — 27,31,39 0 0 ) 0 0 (D) 
Nonmanufacturing industries... 10-11,14-17,40- 61 (D) (D) 519 218 77 
42,44-51 53-54, 
56 ,60,62-63,72- 
73,78,806-07 87 


See explanatory information and SOURCE at end of table. 
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Table A-32. Total (company, Federal, and other) funds for indusirial applied R&D performance, 
by industry and detailed product field: 1991 


Page 5 of 5 
Professional and 
Transportation equipment scientific instruments 
Optical, 
Industry SIC code Guided Scientific surgical, 
Motor Other missiles and photo- 
vehicles transpor- Aircraft and mechanical graphic, 
and tation and space- measuring aid other 
equipment | equipmeni parts craft instruments | instruments 
371 379 372 376 381-82 383-87 
[Dollars in millions] 

EN Fe re ah Aen NS (D) (D) 4,989 2,315 967 618 
Food, kindred and tobacco products..................... 20-21 0 0 0 0 0 0 
| ee 22-23 (D) 0 0 0 0 0 
Lumber, wood products, and furniture.................... 24-25 4) 0 0 0 (D) 0 
Paper and allied products..........................ccecceee 26 (D) 0 0 0 (D) 0 
Chemica!s and allied products.............................. 2] (D) 0 0 0 (D) (D) 

GPRENAIETEIY GOUIIIIIID. .....00.00.0cccrccccsssscsesssssscccsesessees 281-82,286 0 0 0 0 0 (D) 
Drugs and Medicines... eeeeeeeeee 283 (D) 0 0 0 (D) (D) 
TEE TREES A SEI 284-85, 287-89 0 0 0 0 (D) (D) 
Petroleum refining and extraction... 13,29 (D) (D) (D) (D) (D) 0 
ll TET 30 (D) (D) 0 (D) 0 0 
Stone, clay, and glass products... 32 (D) 0 (D) 0 (D) (D) 
Primary metals................ ielinciasieieiinsiiattibtieaitalaiiidh "| (D) (D) (D) (D) (D) (D) 
Ferrous metals and products.....................c.8 331-32,3398-99 0 0 0 0 0 0 
Nonferrous metals and products.....................0.. 333-36 (D) (D) (D) (D) (D) (D) 
Fabricated metal products... 34 12 (D) (D) (D) (D) (D) 
RE iniscecetiartincenetaiiaait ian iacdnanieninieinentainaeniiil 35 34 g (D) (D) (D) (D) 
Office, computing, and accounting 
i OLA ALCO TT 357 0 0 0 0 (D) (D) 
Other machinery, except electrical...............0.00... ‘5 1-56,358-59 34 9 (D) (D) (D) 0 
Electrical equipment... cece 36 (D) (D) 32 (D) (D) (D) 
Radio and TV receiving equipment...................... 365 0 0 0 0 0 0 
Communication equipment.........................006. 366 0 (D) (D) (D) (D) (D) 
Electronic components. .......................cccceeeeeeeeeees 367 0 (D) {D) 0 (D) (D) 
Other electrical equipment....................00006. 060 361-64 ,369 (D) 0 (D) (D) (D) (D) 
Transportation equipment. ....................... — 37 (D) (D) 4,796 2,037 (D) (D) 
Motor vehicles and motor vehicles 
EEE 371 (D) (D) (D) (D) (D) 0 
Other transportation equipment............................ 373-75,379 16 (D) (D) (D) 0 0 
Aircraft and missiles............0........0000cccccceceseeceeeees 372,376 91 68 4,648 1,524 (D) (D) 
Professional and scientific instruments.................. 38 0 0 (D) 0 188 271 
Scientific and mechanical measuring 
instruments................. Siecle tnbaitaaiiiadieieimntetl 381-82 0 0 (D) 0 (D) (D) 
Optical, surgical, photographic, and other 
TR A TTT ATT 383-87 0 0 0 0 (D) (D) 
Other manufacturing industries..........................0..J 27,31,39 0 0 0 0 0 (D) 
Nonmanufacturing industries... 10-11,14-17,40- & 17 76 258 114 
42,44-51,53-54, 
56,60,62-63,72- 
73,78, 806-07 87 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 

NOTE: imputation of R&D expenditures by product field was eliminated beginning in 1985. This table, therefore, contains only data 
reported by survey respondents. See table A-31 for coverage ratios showing the percentage of each industry's applied 
research and development funds that respondents distributed by product field. 


SOURCE: National Science Foundation/SRS, Survey of industrial Research and Development: 1991 


53 


bs 


Table A-33. Total (company, Federal, and other) funds for industrial energy R&D performance, by industry: 1981-91 and projected 1992 


industry SIC code 1982 1983 1984 1985 1986 1989 
[Dollars i 
EE a! 4,240 4,345 4,446 3,954 3,358 3,536 
Food, kindred, and tobacco products 1/0000... eee 20-21 (1) (1) (S) 2 2 (D) 
Textiles and apparel........... ee A eT 22-23 (Tt) (T) 2 1 (D) (D) 
Lumber, wood products, and furniture... eee 24-25 5 5 5 3 (D) (D) 
Paper and allied products... ececcecceeceeeseeesneeeeeeeenees 26 3 3 6 (D) (D) (D) 
Chemicals and allied products... .ccccccceseecceoreseeeeee 28 347 345 191 162 (S) 130 
i TTT 281-82,286 338 335 181 (D) (D) 128 
TE AE 283 (1) (1) (D) (D) (D) (D) 
Ch EE TTL RL ERR } 284-85,287-89 (1) (1) (D) 2 2 (D) 
Petroleum refining and extraction... cceceeeeeseeteeees 13,29 1,162 1,284 1,356 1,199 999 989 
5 TEA ANE TE 30 14 17 16 (D) (D) (D) 
Stone, clay, and glass products... ceeeeeceeseeeeeee 32 17 7 5 (D) (D) 1 
ER TE: 33 101 92 (S) (S) 74 (D) 
Ferrous metals and products... eee 331-32,3398-99 22 35 35 26 (D) (D) 
Nonferrous metals and products... 333-36 79 57 (S) (S) (D) (D) 
Fabricated metal products 0000... ccc cccecccsessessessveseeneenveeen 34 54 31 (D) 8 (D) 14 
ET A 35 183 163 201 240 261 253 
Office, computing, and accounting machines...................... 357 16 (T) (S) 12 (D) (D) 
Other machinery, except electrical... eeecceeeee es 351-56,358-59 167 144 179 228 (D) (D) 
A 36 908 831 813 752 733 (D) 762 
Radio and TV receiving equipment... 365 (1) 5 0 0 0 0 0 
Communication equipment... cccccceceeceeseeeeeeees 366 (1) 155 150 (D) 115 (D) (D) 
TTL TAT TTE 367 15 40 82 (D) (D) (D) (D) 
Other electrical equipment... ces 361-64,369 (tH 631 581 618 (D) (D) (D) 
Transportation EQuipment...0.. ccc eens 37 (1) (1) (T) (D) (S) (S) 847 
Motor vehicles and motor vehicles equipment.................... 371 (1) (T) (1) (D) (D) (D) (D) 
Other transportation equipment... 373-75,379 (1) 2 2 1 (D) (D) (D) 
I ns caiscctnctnntncnsnnsoncsanenenseteswnetneresenenees 372,376 412 363 425 661 681 537 614 
Professional and scientific instruments... 36 53 54 45 36 (D) (D) 12 
Scientific and mechanical measuring instruments.............. 381-82 (Tt) (T) (T) (D) (D) (D) (D) 
instruments............. NS: Se 383-87 (1) (T) (T) (D) (D) 0 (D) 
Other manufacturing industries 1/0000... es 27,31,39 (1) 12 17 12 0 0 (D) 
Nonmanufacturing industries... ects 10-11,14-17,40- 374 375 349 424 338 328 496 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 
1/ Until 1984, tobacco products (SIC 21) was included with “Other manufacturing industries." 


2/ Less than $0.5 million. 


KEY (D) = Data have been withheld to avoid disclosing operations 
(S) = Data have been withheld because of imputation of more than 50 percent. 


(T) = Data are not separately available, but are inchided in total. 


SOURCE. National Science Foundation/SRS, Survey of industrial Research and Development: 1991 
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Table A-34. Company and other (except vonen 


l) funds for industrial energy R&N performance, by selected industry: 


981-91 and projected 1992 
Page 1 of 1 
industry SIC code 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
[Doliars in millions} 
aN n sae SAME ea el 2,680 2,762 2,842 2,962 2,537 2,167 2,410 2,353 2,271 2,687 2,733 2,754 
Chemicals and allied products....0............. 28} 149 178 166 169 (D) (D) (D) (D) 99 (S) (S) (S) 
Petroleum refining and extraction.................. 13,29 957 1,096 1,218 (D) 1,145 957 911 983 985 963 1,082 998 
inery..... Riadineereniernmnernndamwed 35 (1) ap) | iu) (D)| (D) (D) (D) (D) (D) (D) (D) (0) 
Electrical equipment... ee eee 36 203 146 132 123 71 (D) (D) (D) (D) 378 (S) (D) 
Aircraft and missiles... 0--0--eeeeenees 372,376 124 99 (1) 190 264 236 (D) 279 246 (D) (D) (S) 
Alll other rnanufacturing industries... Peete 1,053 1,079 (1) 779 610 497 564 478 (D) (D) (D) (D) 
Nonmanuiacturing industries....000000.0............. 10-11,14-17,40- 194 164 143 189 84 (D) 170 (S) 243 282 264 (S) 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 ,87 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 


(T) = Data are not separately available, but are included in total. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1991 
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Table A-35. Federal funds for industrial energy R&D performance, by selected industry: 1981-91 and projected 1992 


Pzge 1 of 1 
| 
industry SIC code 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
[Dollars in mullhons] 

Total 1536 1,478 1,503 1 484 1,417 1,191 1,166 1,385 1,265 1.418 2,003 2.032 
Chemicals and allied products 28} 163 169 179 22 (D) (D) (D) (D) 31 16 (S) (S) 
Petroieum refining and extraction 13.29 110 66 66 (D)} | 42 3 6 2 3 7 
Machinery... 35 (T) (T) 7) (D) (0) (D) (D) (D) (D) (D) (D) (D) 
Electncal equips ~* % 705 685 661 629 662 (D) (D) (0); (D) (D) (D) (0) 
Aircraft and missiles... 372,376 288 264 7) 471 417 302 (0) 447 368 446 (S) (S) 
All other manufactunng industnes :, 90 83 (Tt) 52 13 4 5 (D) (D) {(D) (D) 
Nonmanufacturing industnes 10-11, 14-17,40- 180 211 206 235 254 (D) 263 (S) 253 316 331 (S) 

4244-51 53-54, 
56 ,60.62-63,72- 
73,78 806-07 87 


KEY (D) = Data have been w'thheid to avoid disclosing operations of indiwdual companies 
(S) = Data have been withheld because of imputation of more than 50 percent 
(1) = Data are not separately available. but are inciuded in total. 


YW SOURCE. National Science Foundation/SRS, Survey of industrial Research and Development 1991 
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Table A-36. Total (company, Tudiee, ant ote Sant Cor Caduatis onaaay R&D performance, 
by primary energy source: 1981-91 and projected 1 
[Dollars in millions] 
1of1 
Primary energy source 1981 1982 1983 “384 1985 1986 1987 19868 1989 1990 1991 1992 
Total 4216 4240 4345 4446 3,954 3.358 3.576 3,738 3,536 4105 47% 47% 
Fossi fuets 1437 1,491 1,573 1738 1,876 1.476 1548 1 606 1,601 1,610 2.037 (S) 
on... 772 WA 905 WA 1,395 WA (S) NWA (3) NA (S) (S) 
Gas... 208 WA 255 WA 189 WA 191 WA (S) NWA (S) (S) 
Snaie 57 NA 48 WA 125 WA 11 NWA 72 WA (S) (S) 
Coal 3e3 NA {T) NWA 150 WA 46 WA (S) WA, (S) (S) 
Synthetc fossd fuets 210 WA ‘) NWA 111 NWA 23 WA 14 WA (S) (S) 
Mining at WA (T) WA 8 WA 3 WA (S) WA (S) (S) 
Other 142 WA (T) WA 31 NA (S) WA ‘S) WA (S) 65 
Other for’ * “eis 17 WA an] WA 17 WA 51 WA (S) WA 58 (S) 
Nuche ww 1,037 1,078 1,118 1,113 1.212 979 926 1,097 943 1.065 1,190 1,148 
Fission 866 WA 973 WA 1,062 NA 659 NWA 866 WA 1.185 1,143 
Fusion 171 WA 145 WA 150 WA (S) WA 77 WA 5 (S) 
Total geothermal solar 
and conservation and 
ublzabon 774 WA 1424 1.218 471 504 421 497 582 594 (S) (S) 
Geothermal 71 WA (T) N/A 54 NWA 48 NA 16 WA (S) (S) 
Solar 298 WA {T) WA 96 NWA 95 MWA (S) WA (S) (S) 
Conservation and 
ubhzation 405 WA (T) NWA 321 NWA 281 NWA 417 WA (S) (S) 
All other energy 968 NWA 230 377 395 399 (S) 538 410 636 604 704 


KEY (S) = Data nave been withheld because of imputation of more than 50 percent 
(T) = Data are not separately available. but are included in total 


WA = Not available 


NOTE Deta:ed data for 1981. 1983. 1985. 1987. and 1989 were estimated on the basis of (a) data actually reported in those years. (b) revised data for those years reported on the 
1982, 1984. 1986. 1988. and 1990 survey forms. and (c) adjustments due to new samples in 1981 and 1987 


SOURCE Natonai Scence Foundation/SRS Survey of industnal Research and Development 1991 
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Table A-37. Company and other Gnnagt Poteeet Gands ter intunttt R&C performance, 
by primary energy source: 1981-91 and projected 7992 
[Dollars in millions] 
Page i of! 
Proyectec 
Ormary energy source 1981 1982 1983 “S84 1985 1986 1967 1988 1989 1990 1991 1992 
Totat 2.680 2.762 2.842 2.962 2537 2167 2.410 2.353 2271 2.687 2733 27s 
Fossil fuels 1.257 1.361 1455 1,509 1797 ne) 1542 (I (S) 
Oa 746 NWA) WA 1.381 NWA! WA NWA (S) 
Gas 7 WA NWA (0) WA WA NWA (Ss) 
Shale WA (Tt) WA 124 WA WA WA (s) 
Coal 244 WA (T) NWA WA WA WA (S) 
Syntnenc fossi tuets 132 NWA WA 91 NWA NWA NAL (S) (0) 
Minung 24 WA WA 8 WA WA WA (0) 
Otner ag WA WA WA WA WA 47 
Othe: fossi fueis (Ty NWA NWA 17 WA NWA WA (S) 
Nucear 126 #6 Ps) 101 156 g1 118 84 180 52 45 
Fission 70 WA 71 WA 135 WA, WA 57 WA 51 “4 
Fusion SE WA 19 WA 15 we, WA 7 WA 1 1 
Total geothermal solar 
and conservathon and 
ubkzabon 573 WA 1.147 1 086 313 319 ‘ol (S) 
Geothermal 4c WA WA) 277 WA NA (S) 
Sotar ) WA NWA) 51 WA WA (Ss) 
Conservaton and 
uthzavon se WA NWA 235 WA 281 WA, (Ss) 
All other energy 724 = 150 267 277 373 462 ( 453 


KEY (D) = Data nave been withheld to avon disciosimg operatons of indiwidual companies 
(S) = Data nave been withheld because of wnputaton of more than 50 percent 
(T) = Data are not separately available but are included in total 


NWA = Not availabie 


NOTE Detailed data for 1981 1983. 1985 1987 and 1989 were estimated on the basis of (a) data actually reported in those years. (b) rewised data for those years reported on the 


1982. 1964 1966. 1988 and 1990 survey forms. and (c) adjustments due to new samples in 1961 and 1967 
SOURCE Natonai Scence Foundaton/SRS Survey of industnal Research and Development 1991 
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Table A-38. Federal funds for industrial energy R&D periormance, by primary energy source: 1981-91 and projected 1992 


= ) 


[Dollars in mrions] 
Prrnary energy source 1987 1982 1983 a) *9@s 1986 
Tow 153 1478 1503 * 484 1417 +191 
—_ +80 130 17 228 73 ony 
Ca 2 NA wA 3 NA 
as NA 10 NA WA 
Snane : WA 1 NA) 1 WA 
Coat 138 NA 76 WA WA 
Synthenc tossi ‘vers 78 NA WA 2 WA 
Merung 7 wA, NA, ie) NA 
Otmer 53 WA wA { NWA 
Otner toss tuets NA 6 NWA ) WA 
Nuuear ott 373 1023 1,073 1,063 358 
Fsssion 7s NA 302 WA 328 NA 
© wor 175 WA 127 WA 135 NA 
Total geothernui solar 
anc conservaton and 
hzabon 201 NA 277 132 1s8 (Oy 
Geothermal 31 NA my NA a WA 
Sovar 3s WA (Tt) NA 45 NA 
Conservator and 
ubazaton 71 NA ac NA 87 MA 
All offer energy l4a NA 80 110 8 7 


- 
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~8%8 99595 @ 


913 ~85=5 988% 
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KEY (D) = Data nave Deen withheld to avo Gsciosing opeatons of indwidual compares 
(S) = Data nave Deen etthheic Decause of imputaton of more than 50 percent 
(T) = Data are not separatety available but are included in intal 
NA = Not availatie 


NOTE Octaied data for 1981 1963. 1965 1967 and '969 were estmezted on the Oasis of (a) Gata actually reported 
im those years. (0) rewsed Gata ‘or hose years reported on the 1980. 1982 1964 '986 '968 and 
and ‘990 survey forms. and (c) adjustments due to new sarnpies nm 'S8' and 1967 


SOURCE Natonai Scence FouncatorySRS Survey of indusinal Research and Development ‘991 
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Table A-39. Number of companies performing energy research and development and 
total number of R&D performing companies, by industry and size of company: 1991 


Page 1 of 1 
Size of company 
industry SIC code 
Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 
employees employees employees employees employees 
Total Energy Total Energy Total Energy Total Energy Total Energy Total Energy 
NERS CE ee ne: SAREE ST 22,221 29 713 15 966 31 192 25 166 26 131 25 
Food, kindred, and tobacco products... 20-21 17 0 28 0 42 0 17 0 13 1 14 1 
SAAT 22-23 288 ) 109 0 44 1 6 0 g 0 2 ) 
Lumber, wood products, and furniture... 24-25 78 0 28 0 31 1 7 0 3 0 1 0 
Paper and allied products... 0... eects eee 26 256 0 12 0 29 0 10 1 9 0 5 1 
Chemicals and allied products... cceceeeteeeeees 28 2,326 1 31 1 56 4 17 1 22 1 7 1 
industrial ETL CT 281-82,286 203 0 10 1 18 4 7 1 7 i) 3 1 
CC AAA LALLS EL T TTS 283 407 0 6 0 7 0 3 4) 11 1 2 0 
CS EELS FTL 284-85 287-89 1,716 1 15 0 31 0 7 0 3 0 2 i) 
TT TS aa 29 103 0 5 ) 11 0 4 1 5 3 7 6 
VT ETE 30 307 0 36 0 130 2 5 0 3 0 2 0 
Stone, clay, and glass products 0.2... 32 89 0 27 ) 24 2 4 0 5 1 2 1 
ll 33 170 0 21 0 43 2 11 0 5 2 4 1 
Ferrous metals and products... 331-32,3398-99 80 0 g 0 23 0 6 0 2 1 3 1 
Nonferrous metals and products... 333-36 90 0 12 0 20 2 5 G 3 1 1 0 
Fabricated metal products... 2.0... eee 34 1,799 11 61 0 54 0 7 1 9 1 1 C 
EE LE 35 2,558 1 78 4 116 4 20 2 9 1 6 1 
Office, computing, and accounting machines............... 357 436 0 16 0 28 0 9 0 2 0 3 0 
Other machinery, except electrical... 351-56,358-59 2,122 1 62 4 88 4 11 2 7 1 3 1 
EE 36 3,376 1 97 9 97 2 11 1 17 1 17 4 
Radio and TV receiving equipment... 365 172 0 3 0 3 0 1 0 0 0 0 0 
Communication equipment... cece ences 366 614 1 13 0 17 1 2 0 6 0 9 3 
Electronic components... cece eeeceeeeeteeeeeeeees 367 1,221 0 21 0 34 0 6 1 4 0 3 0 
Other electrical equipment... o.oo ceeees 361-64,369 1,369 0 60 i] 43 1 2 0 7 1 5 1 
Transportation equipment... cececceeeeeee 37 161 0 25 0 35 0 14 2 15 2 18 5 
Motor vehicies and motor vehicles equipment............. 371 103 0 18 0 20 0 8 0 4 1 4 0 
Other transportation equipment... ee 373-75,379 53 0 3 0 4 0 2 0 5 0 0 0 
Aircraft and missiles... 200.0 ece ec ceceeeeeeeee 372,376 5 0 4 0 11 0 4 2 6 1 14 5 
Professional and scientific instruments....................... 38 1,771 1 36 0 41 2 7 0 3 0 ) 0 
Scientific and mechanical meas: iring 
TT TC ee 381-82 948 1 13 0 18 0 2 0 2 0 1 0 
ical, surgical, photographic, and other 
Titans iitneticteeetiattahtsaniennseanenienencteninstcnecadinciceil 383-87 823 0 23 0 23 2 5 0 1 0 4 0 
Other manufacturing industries... ees 27,31,39 312 0 31 0 38 0 7 0 5 0 2 0 
Nonmanufacturing industries... cece 10-11,14-17,40- 8.610 14 88 1 175 11 45 16 34 13 38 a 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 87 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in Industry: 1991 


LO 
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Table A-40. Total (company, Federal, and other) funds for industrial pollution abatement R&D performance, by industry: 1981-91 and projected 1992 


[Dollars in millions} 
Page 1 of 1 
Projected 
industry SIC code 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1992 
PEARED «=—_ ERT (S) (S) (S) 1,060 (S) (S) (S) (S) 1,372 1,044 (S) 
Food, kindred, and tobacco products 1/................ 20-21 1 1 c) 12 1 1 1 1 3 2 (D) 
Textiles and apparel... 22-23 i) (1) (Tt) (S) 2/ (D) 2/ (S) 2/ 2/ a 
Lumber, wood products, and furniture... 24-25 5 3 2 (D) 1 (D) (D) (D) (D) (D) (D) 
Paper and allied products............ 26 z 6 7 8 7 7 2 19 18 21 
Chemicals and allied products... 28 186 191 167 158 (S) 168 117 136 178 163 (S) 
TEC ti 165 173 144 140 (S) (S) (D) 117 61 (D) (S) 
Drugs and medicines... 283 6 6 11 8 (D) (D) (D) (D) (D) (D) 22 
EE TTT Oe 284-85 287-89 15 12 12 10 14 (D) 12 (D) (D) 67 (S) 
Petroleum refining and extraction... 13,29 92 97 81 88 60 63 51 60 75 72 110 
Rubber products............ 30 (1) 2 1 (D) (D) (D) (D) (S) 1 1 2/ 
Stone, clay, and glass products 32 ] 7 2 (S) 3 4 (D) (D) (D) (D) (D) 
Primary metals... 33 24 22 21 21 20 8 5 g 10 8 (S) 
Ferrous metals and products _. | 331-32,3398-99 15 13 10 13 11 2 (D) (D) (D) (D) (D) 
Nonferrous metals and products 333-36 $ g 11 8 : 6 (D) (D) (D) (D) (D) 
Fabricated metal products... 34 3 41 7 14 6 (D) (D) (D) 1 2 (S) 
AEE IT 35 34 30 27 26 26 33 38 46 111 116 (S) 
Office, computing, and accounting machines. . 357 0 0 ) (D) 0 0 0 0 0 0 (D) 
Other machinery, except electrical. ...............] 351-56,358-59 34 30 27 (D) 26 33 38 46 111 116 (D) 
ee | 36 39 24 18 (D) (D) 5 (D) (D) 3 11 53 
Radio and TV receiving equipment... 365 0 0 0 0 0 0 0 0 0 0 0 
Communication equipment... Nisin 366 (T) (T) (T) (D) 1 1 (D) (D) 7 8 51 
Electronic COMPOMOMS........... eee eeceseeeeeeee 367 (T) (T) (T) (S) 2/ (D) (D) 0 (D) 2 (D) 
Other electrical equipment... a (T) (T) 12 (D) (D) (D) (D) (D) (D) 1 (D) 
Transportation equipment... ......... —— 37 (T) (T) (T) (S) (S) (S) (S) (S) (S) (S) (D) 
Motor vehicles and motor vehicles equipment... 371 (T) (T) (1) (D) (D) (D) (D) (D) (D) (D) (D) 
i eeieehesliantieninal 373-75,379 0 0 (T) (D) (D) (D) (D) (D) (D) (D) 0 
Aircraft and missiles 372,376 30 (T) (T) (D) (S) 87 123 103 120 195 190 
Professional and scientific instruments... ... 38 (T) (T) 3 2 2 (D) (D) 3 (D) 4 (D) 
Scientific and mechanical measuring 
381-82 (T) (T) 1 (D) (D) (D) (D) (D) (D) (D) 2/ 
— pannantanoantanssreeeeeres-coverenscoevons 383-87 (T) (T) 2 (D) (D) (D) (D) (D) (D) (D) (D) 
Other manufacturing industries 27,31,39 (T) (T) 2 3 (S) 0 (D) (D) 1 2/ (D) 
Nonmanufacturing industries 10-11, 14-17,40- 77 65 124 113 118 80 113 (S) (S) (S) (S) 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 87 


1/ Until 1984, tobacco products (SIC 21) was included with “Other manufacturing industries.” 
2/ Less than $0.5 million. 
KEY. (0) = Data have been withheld to avoid disclosing operations of individual companies 
(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data are not separately available, but are inciuded in total. 


SOURCE. National Science Foundation/SRS. Survey of Research and Development in industry: 1991 
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Table A-41. Company and other (except Federal) funds for industrial pollution-abatement R&D performance, 


by selected industry: 1981-91 and projected 1992 


[Dollars in millions] 
Page 1 of 1 
Projected 
industry SIC code 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
EE EN (S) (S) (S) (S) (S) (S) (S) (S) (S) $55 (S) (S) 
Chemicals and allied products......0................ 28 128 123 101 (D) (S) (D) (D) (D) (D) 163 (D) (D) 
Petroleum refining and extraction.................. 13,29 92 97 82 (D) 61 63 51 60 (D) (D) (D) (D) 
ST 35 (1) (1) (T) (D) (D) 33 38 46 (D) 116 (D) (D) 
Electrical equipment... 36 19 12 13 (D) (D) (D)} (D) (D) (D) (D) (D) (D) 
Aircraft and missiles... 2... 372,376 20 22 17 24 (D) (D) 62 Mm) 70 (D) (D) (D) 
All other manufacturing industries... 2.2... eee cece ce eens (T) (1) (1) 565 (D) 676 (D) w) 737 406 550 621 
Nonmanufacturing industries...................... 10-11, 14-17 ,40- 39 38 51 47 (D) (D) (D) (D) 58 (D) (S) (D) 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 


(S) = Data have been withheid because of imputation of 50 percent or more. 
(T) = Data are not separately available but are included in total. 


SOURCE: Nationa! Science Foundation/SRS, Survey of Research and Development in industry: 1991 
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Table A-42. Federal funds for industrial pollution-abatement R&D performance, by selected iniustry: 1981-91 and projected 1992 
[Doilars in millions] 


SIC code 


28 
13.29 
35 

3% 
372,376 
10-11, 14-17 40- 
4244-51 53-54, 
56,60.62-63,72- 
73,78,806-07 87 


SwS8308 
U9 6508 


1984 1985 
169 169 
(D) (0) 
(D) . 
(D) (0) 
(0) (D) 
(D) (D) 
(0) (0) 
67 (D) 


KEY. (D) = Data have been withheld to avoid disclosing information about individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data are not separately availabie but are included in total. 


SOURCE. National Science Foundation/SRS, Survey of Research and Development in Industry 1991 
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Table A-43. Total (company, Federai, and other) funds for industrial pollution-abatement R&D performance, 
by type of pollution: 1981-91 and projected 1992 


[Dollars in millions; 

Page 1 of 1 

Projected 

Type of pollubon 1981 1982 1983 1984 1985 1986 1987 1968 1989 1990 1991 1992 

Total iS) (S) (S) 1.060 (S) (S) (S) (S) (S) 1,044 (S) (S) 
Aur (S) Vv (S) / (S) Vv (S) Vv (S) 1 (S) (S) 
Automotive emission (S) Vv (S) Vv (D) / (S) V (S) Vv (S) (S) 
Electnc power piant ermssions 27 WV 23 V/ 12 V 16 Vv % WV (S) (S) 
All other 112 Vv 91 Vv (D) Vv (S) Vv (S)j 1 (S) (S) 
Water 105 / 124 Vv (S) Vv (S) Vv (S) Vv (S) (S) 
Sohd waste 96 Vv 108 V (S) Vv 206 VW (S) V/ (S) (S) 
Other 65 Vv 54 Vv 108 Vv 90 Vv 85 Vv (S) 191 


1/ Data not collected 


KEY (D) = Data have been withheld to avoid disclosing operations of individual companies 
(S) = Data have been withheld because of imputaton of more than 50 percent 


NOTE Detailed data for 1981. 1983. 1985. 1987. and 1989 were estimated on the basis of (a) data actually reported in those years. (b) revised totals for those years wihuch were reported on the 
1982, 1964. 1986. 1988. and 1990 survey forms. and (c) adjustments due to new samples in 1981 and 1987 


EZ SOURCE National Science Foundation/SRS. Survey of Research and Development in industry 1991 
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Table A-44. Total (company, Federal, and other) funds for industrial pollution-abatement R&D performance, 
by type of pollution and source of funds: 1990-391 and projected 1992 


[Dollars in millions] 
Page 1 of 1 
1990 1991 1992 (proected) 
Type of polluzon 
Total Federal Company Total Federal Company Total “edera Company 

Total 1044 ae 955 (Ss) 91 (S) (S) 131 (‘S) 
Aur inti Vv v v (Ss) (s)| ‘S) ‘s) 97 ‘s) 
Automotive ernssion VW 1) WV (Ss) (D) (0) (S) (0) (oO 
Electnc power plant ermssions Vv VW VW] (Ss) (D) (0) (Ss) (S) (Ss) 
All other Vv Vv Vv (S) a (Ss) (Ss) (0) () 
Water 1 Vv Vv (S) (D) (Dd) (S) (0) (D) 
Sold waste Vv V/ Vv (Ss) 0 (D) (Ss) (D) () 
Other. Vv Vv VW (Ss) (D) (D) tg? ‘s) 166 

1/ Date not collected 


KEY (D) = Data have been withheld to avon sciosing operatons of indiidual compames 
(S) = Data have been withheld because of mmputabon of more than 50 percent 


SOURCE WNatonal Scence Foundation/SRS. Survey of Research and Development in industry 1991 
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Table A-45. Geographic distribution of total (company, Federal, and other) funds for industrial R&C performance in selected years 
[Dollars in millions] 
Page 1 of2 
Area 1974 1975 1376 S77 S73 ‘387 'ss3 "985 1987 1339 1997 
Uretec States 22. 887 24 187 26.997 29 825 38.225 51.810 62 816 76.263 36 305 107 Ses 102 246 
Northeast 727 7403 8.096 8.687 10296 14270 18.245 23.057 25 654 27 873 30.748 
New Engiand 2.058 2 029 2.147 2400 3.003 3.855 4504 6 322 8324 8789 
Maine § =) 21 24 40 mm (tf) (D) “ 33 i) 
New Hampsnre (Tt) 7) 7 (T) (1) (T) (1) | ~ (D) Co 
Vermont m (Tt) m7 (Tt) u (1) () (D) 247 (0) (0) 
Massachusets 1 08c 1.022 1156 1s 1 690 1907 2.373 4173 5 492 $625 (S) 
Rhode |siand 4’ 4s 22 24 43 &7 765 ? 7M 133 1$2 
Connectcut 621 832 75 s7é 38s 1514 1619 1976 22% 2470 1535 
Mhodie Anarnc 5233 $374 5 a9 6 287 7233 10.415 13.741 16 136 17.330 19 086 22.340 
New Y ork 2134 2225 2418 2542 2959 4057 $727 7,019 6 559 8.07? 8 266 
New ese, 1,512 ‘S47 1717 1900 2.197 3.355 4200 5 S47 6 141 6 38" 7.870 | 
Pennsy'vama 1537 1 602 1814 1 645 2.143 3.063 35° 3.569 4630 4 632 ‘S) | 
North Central 5756 5.621 6574 7.777 10.313 12.682 14.672 18.001 24224 24675 25.295 
East North Central 470 4816 5 390 6270 8 065 $7 11.517 14167 18429 1S 308 20 937 
Omo 1.163 1138 1.183 1.323 1.635 1781 27196 2847 3569 3 346 4735 
incana 403 453 469 S41 7Z3 ‘oS (Hh (OD) ‘oa tes * 388 
tthinors 370 7 042 1226 1.360 1.673 2077 2.205 (0) 4284 4 050 $027 
Mectygan 2.016 1 961 2248 2730 3614 4272 5 501 5375 7.415 8 468 67176 
= Vitsconsin 272 221 283 296 420 $56 (Tt) 676 1217 1030 1 140 
West North Central 1,052 1.005 1164 1 S07 * 348 2950 3.755 3 840 5795 §$ 3X07 42398 
Monnesota att 403 $51 602 802 1 180 1746 (oO 2.242 2 066 1.810 
jowa 75 182 44 173 150 333 276 (0 343 363 46° 
Massoun 399 350 398 630 746 1.137 (Tt) 1.905 2.380 (S) 
North Dakota 7m m 1 m 7) (1) 10 50 i) ty) 
South Dakota mM (1) (ty (t) m Mm ( 4 4 5 
Neoras«a 10  ] 13 1§ 28 2s 62 “ sg 
Kansas $1 60 76 a4 26 211 282 1,179 a4 ‘Ss 
South 2.891 2 3 442 3.691 44% 8943 12.020 16 656 15.320 15,471 
South Atiantc 1.775 1.720 147 2.012 2 582 4812 6.8612 9.208 8.100 (S) 
Owetaware m (rt) fal 7 (0) 
Maryianc 481 a4e 452 382 424 ap 1.437 1 380 1.088 1.203 
Orstnct of Colurntua 24 4 4a 33 nH (0) 40 
Virgina 244 236 264 318 44 906 800 1342 1.128 1.195 
West Virgiraa ) (Tt) (T) (1) mH (0) 87 (0) 
North Carolina 227 235 253 268 327 76 1741 1.305 1.285 
South Carolina x 7 87 % 82 mH (dD) 523 386 419 
Georgia 83 81 9 99 147 335 (D) 1.001 79 368 
Fionda 374 348 398 462 620 Mm 1 632 2.133 2341 (s) 
East South Central 388 40" 427 467 402 369 1208 256 1 640 1453 
Kentucky 87 74 79 100 209 ‘84 249 226 's 
Tennessee 231 261 282 36 (Tt) Mm (0) 649 $30 Le rs 
Aiabama 79 57 sé 48 §2 180 (‘s) 1 582 428 $21 
Mrssissipo a 10 10 13 (ry (tF) 62 a4 sé (S) 


See expianatory nformaton and SOURCE at end of table 
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Table A-45. Geographic distribution of total (company, Federal, and other) funds for industrial R&D performance in selected years 


[Dollars in millions] 
Page 2 of 2 
Area 1974 1975 1976 1977 1979 1981 1983 1985 1987 1989 1991 

West South Centrai........................ 728 843 1,113 1,212 1,502 2,351 3,162 3,998 4,914 5,580 5,425 
i NRE g 13 12 10 11 52 1) (D) 135 51 (S) 
EE ORI 74 88 98 106 83 158 247 (D) 134 168 (S) 
EEE ES 76 oe 116 142 174 339 392 (D) 384 332 392 
TNT AN Arte: 567 643 887 954 1,233 (T) (Tt) 3,492 4,261 5,028 4,755 
EL ee 5,620 6,165 6,855 7,379 10,176 11,873 17,173 23,738 27 387 30,859 (S) 
ETRE a 622 782 923 1,034 1,139 2,135 2,738 3,496 4464 4,095 5,185 
TE SETA (1) (T) (T) (1) (1) (T) ) (D) 7 (D) (S) 
I aac ernnnnnenneenrenonnneneenenrsseeosseee (1) (T) (1) (T) (1) (1) (T) 419 488 (D) (S) 
ii nlinrricenaneaianieamiiinalll (Tt) (1) (1) (1) 2 3 4 (D) 2 
ES 166 194 250 257 269 529 713 917 1,261 1,162 (S) 
New Mexico... (1) a) (1) (tT) (1) (D) 993 1,034 1,064 
AE EEC A 199 243 203 200 372 758 (Tt) 1,002 845 917 Pre 
LS TTL A ETE 61 91 112 132 142 265 233 (D) 809 387 356 
0 I E—E————EE 8 11 35 72 (T) (1) (1) (S) 57 29 83 
ES 4,958 5,384 5,932 6,345 9,037 9,738 14,435 20,242 22,923 26,764 (S) 
Te 484 499 610 631 (1t) (T) (1) 2,183 3,071 2,716 3,215 
Sl isitinetntantereniagsianreseinninedl 50 51 57 77 116 (T) (T) (D) 294 355 (S) 
SS 4,423 4,834 5,263 5,600 7,437 7,626 (1) (S) 19,475 23,675 (S) 
A (1) (1) (1) (1) (1) (1) (1) (D) 10 g 18 
ES, 1 (T) (T) (T) (T) (1) (T) 12 73 9 11 
Undistributed funds.......................... 1,302 1,803 2,030 2,291 3,245 (T) 3,783 1,388 2,384 2,932 675 


NOTE: Though U.S. totals have been revised, data for individual States were not adjusted (see section A, Historical Data Revisions). — 


The differences between revised data and those that were originally published were added to the “undistributed funds” categories. 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in ‘ndustry: 1991 
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Table A-46. Geographic distribution of total (company, Federal, and other) funds for industrial R&D performance, 


by source of funds: 1991 
[Dollars in millions] 
Page 1 of 1 
Area Total Company 
LT A Te 102,246 25,308 76,938 
SL A eT EAE, 30,748 6,486 24,262 
ALMA IAL ) 2,013 6,395 
Maine............ cea entanenerinalacilnniabidicinmnninnianintnntemenentl Ss 6 () 
CELA LETTE, ! 1 
I eel A 
RIE RRS {s) 1, 4, 
A EEN EE: 152 11 141 
a MERE TLE EN AAT ATTIRE, 1,535 504 1,031 
ES 22,340 4,473 17,867 
IAN TE TAR LNAI AI RE: 1,558 6,710 
ALAR 7,810 855 6,955 
TMA SEAR IT (S)} 2,060 4,202 
NE EEL ORR LTE 25,295 S)| 23,184 
ili A RAT A RENTER TAN. TREE a 20,997 1,307 19,690 
BE EN RR it ESE EER 4,726 778 3,948 
ER i aR Ee RE IS AT GET OS 1,988 226 1,762 
SI Toate accent teraeetaaehecannnieaeieainsietinel s 027 3 4.837 
AN TES TIE | ; 
EET NR, 1,140 (S 1,116 
ESTER 4,298 S) 3.494 
a eh RL ER AR AERIS 1,810 1 1,660 
ila daiciaierdinneattisindtininnenauaiaiimneea 461 o) (D) 
LEAL ALLL IIS = IE (S) 0 | (D) 
NRE TTR: les IETS, (S ) (D) 
RL NER Hc Ae TE: 0 5 
NR LEELA TEE: a LR 59 7 52 
EERE ETC TT ALLE SAAT AE TN (S) (D) (D) 
EEE ECS NY ae ee Ee 15,471 4,575 10,896 
tN RRNA eR (S) 2,520 6,073 
LELAND RI, D) D) D) 
EEE a ere Fe ENE 1,203 537 
CTT LER LA A 40 16 24 
Ios icine ite dthaetenninatticnncintdiniesatintininenmnatnniioamnditaindl 1,115 679 436 
Ee D 69 
LLL ELT CLL LES SANE 1 2s vr 1,281 
ELLA LEAT! ELE LITA 419 (0) D) 
tt IOS ELLE IT IE RR 868 ~ 
LC RS RIS: RS (S) 934 1,665 
a a aS ee 1,453 637 816 
ET I LTE 154 C (D) 
Teer ns ane meme 737 | H 
TE 521 (S 
TTS A (S) (D (D) 
ES eee ee 5.425 (S) 4.007 
A ARNE. TRS iE S) (D) (0) 
NAN NRE INES A ER S) 16 1 
SEE SR AE A 2 390 
LAGI LT TS LOTT: 4,755 (D) (P) 
EE eT ee ¢ {S) 18,162 
i a i ll ell 5.185 2.1 3,029 
NAAR! AAT NL (S) (0) (D) 
I neesssesexenessnsnsteenapensssussnseceeneseesesomeconteannroncoransentenamentiel (S) (0 (0) 
Colorads AERO AORN AN ofS) s)| 1,751 
ESA SR TE 1 1,001 63 
LT TE COE Ta 944 199 745 
ET A A I 356 (S) 305 
AST EL LIENS a 83 63 20 
EE eee a a - : (5) ae 
Si icicnniciddcisenceesemnnsevtnitnccatccreaceceneseectipennnsneliitiosceileiiih 1 
a REL ee RE NS I AE 3 4 ah 
ET Nee IRE ae a Ss (5) 12,368 
Alaska........... siete aoc ein shite ianiipsaatallin masinaiaeitaaatietdial 18 D (D) 
LTTE RE IE ATI 11 D) (D) 
TS eT 675 (S) 434 


KEY (D) = Data have been withheld to avoid disclosing operations of individuai companies. 
iS) = Date Data have been withheld because of imputation of more than 50 percent. 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in industry: 1991 


Table A-47. Distribution of total (company, Federal, and other) funds for industrial R&D performance, 


by industry and type of cost: 1991 
[Dollars in millions] 
_Page 1 of 1 
Wages of Materials 
industry SIC code R&D R&D and Overhead 
costs personne! supplies costs 
[Percent] 

RSE: NES aera i Ne ARES AR $102,246 416 17.6 40.7 
Food, kindred, and tobacco products......... 0.0.2.2... 20-21 1,360 5¢.8 12.8 36.4 
pe 22-23 (D) 51.2 21.2 27.6 
Lumber, wood products, and furniture... 24-25 160 60.6 7.5 31.9 
Paper and allied products... eecceteeeeeceeeeeeeeeees 26 715 58.0 16.4 25.6 
Chernicals and allied products..................eeccececeeeteeeeee 28 13,184 458 13.1 41.1 

TL aT 281-82,286 4,433 42.0 14.1 43.9 
AT 283 (0)) 455 14.5 40.0 
Ee 284-85 287-89 (D) 52.6 8.2 39.1 
Petroleum refining and extraction... ccecceeeneeeee 13,29 2,245 41.0 13.3 457 
SE <0 (D) 46.4 19.1 34.5 
Stone, clay, and glass products... eee cece 32 (D) 43.7 19.0 37.4 
Ee 33 836} 457 16.5 37.8 
Ferrous metals and products... 331-32,3398-99 (D) 50.6 12.2 37.1 
Nonferrous metals and products... 333-36 (D) 43.7 18.3 38.1 
Fabricated metal products... ceeecteeteeeeeees 34 756 426 18.9 38.5 
ST nincncenanessahttineeniamnnmmanecsennnenmmmunpaned 35 15,089 43.9 13.3 42.8 
Office, computing, and accounting machines................ 357 11,433 41.9 11.3 468 
Other machinery, except electrical... we Se 3,656 49.9 19.7 30.4 
TT ierssnss cnssusiiheenaennenntpanannnnennennnineiel 36 17,280 407 17.5 418 
Radio and TV receiving equipment... 365 78 55.1 9.0 35.9 
Communication equipment... 366 10,444 386 17.9 435 
TE ccnnconnratocesensesesncseanentnannencceniqnenel 367 5,321 450 17.5 37.5 
Other electrical equipment... oes 361-64 369 1,436 39.1 15.5 455 
Transportation equipment... ccteeeees 37 32,091 36.3 23.1 406 
Motor vehicles and motor vehicles equipment.............. 371 (D) 416 27.6 30.8 
Other transportation equipment... 373-75,379 (D)} 53.4 16.1 30 5 
I cocviicschenstisstueniitteniabenssemtnccesounseinesiins 372,376 21,692 33.6 71.1 453 
Professional and scientific instruments........................... 38 6,621 473 17.8 34.9 
Scientific and mechanical measuring 
BTA ihicinctitpeninnnsnegnidibetneteseanmsansanitipeenenenneinel 381-82 2,150 53.0 94 37.6 
EE crikth iisitsntncainnttasinntipnienacseninnitintoaneesunenend 383-87 4,471 446 218 33.6 
Other manufacturing industries... ceed 27,31,39 (D) 590 94 31.6 
Nonmanufacturing industries... cece cseeseeeeees 10-11, 14-17 ,40- 9,642 434 146 42.0 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 87 
KEY. (D) = Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE. National Science Foundation/SRS, Survey of Research and Development in Industry: 1991 
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Table A-48. Number of full (FTE) R&D scientists and engineers in R&D-performing companies, 
a industry and size cf company: 1982-92 
{In thousands] 
Page 1 of 2 
Industry and size of company SIC code 1982 1983 1984 1985 1986 19867 1988 1989 1990 1991 1992 
OS EO A ED, TET Ti cicualiessi citiaiitecanl 509.8 540.9 584.1 622.5 671.0 695 8 708.6 720.2 730.9 704.1 683.7 
ln Race mca RaRR ARE. «Sa aetna 525.4 562.5 603.3 646 8 683.4 702.2 7144 726.0 717.5 693.9 N/A 
Distribution by industry 
Food, kindred, and tobacco products 9/20... 20-21 74 77 74 (S) (S) (S) (S) (S) 8.8 9.4 38 
tt i A RED, 22-23} 1.9 22 23 28 26 24 24 24 (S) (S) (S) 
Lumber, wood products. and furniture... 24-25 i) 1.8 (1) (S) (S) 13 13 (S) (S) (S) (S) 
Paper and allied products... ....----------e--eecseeeeeeeeee 26 8.4 76 6.6 6.6 6.4 6.0 6.1 57 (S) 65 6.7 
Chemicals and allied products... ---e-eseseeseee 28] 616 67.3 69.8 71.1 75.8 75.2 75.8 776 78.9 78.8 82.2 
i -  — (= _—_——_———zanaa it 281-82,286 25.9 266 25.6 23.5 249 (S) (S) (S) (S) (S) (S) 
Drugs and Medicines... eee ceeeneeceeneeceeennveeenennee 283 25.6 28.2 30.8 318 32.6 33.0 34.0 33.5 34.2 369 
ance sett = mai Sia 284-85,287-89] 10.1 12.1 ‘34 16.7 19.1 20.2 20.3 20.5 22.4 21.9 23.9 
Petroleum refining and extraction... eeeeeeee 13,29 15.6 14.7 133 13.5 10.4 99 95 10.3 10.2 10.0 97 
aa ccecceceincereennaiciatnal 30} 8.1 (1) (1) (S) (S)| (S) (S) (S) (S) (S) (S) 
Stone, clay, and glass products... ee eeseeeeeee 32 5.1 5.5 5.6 6.6 75 86 8.6 8.5 8.6 83 8.1 
tatiana acineremsstnteeeamencnmaimedl 33 8.4 8.3 8.4 74 57 5.5 56 57 (S) (S) (S) 
Ferrous metals and products... ---eeeoeeceeeeeee 331-32,5908-00) 5.2 5.2 5.3 4.2 25 (S) 23 (S) (S) (S) (S) 
Nonferrous metals and products... essed 333-36 3.2 3.0 3.1 29 32 3.4 3.3 33 3.4 (S) (S) 
Fabricated metal products... eee eeoeeeseeeeeee 34 8.2 (1) 16.6 (S)| (S)} 9.9 10.5 97 (S) (S) (S) 
(Re 35 76.0 79.6 87.0 81.7 89.7 95 8 98 4 998 112.3 107.2 954 
Office, computing, and accounting machines................ 357 48.1 52.6 56.5 618 71.9 73.4 74.4 76.7 88.6 83.0 73.1 
Other machinery, except electrical... 351-56, 358-59] 27.9 27.0 30.5 19.9 178 22.4 24.0 23.1 23.7 24.2 (S) 
Electrical equipment... ceeecceecoeeeeceeeneeneeennnnne 36 109.8 108.6 113.2 113.2 117.9 130.4 132.5 140.6 138.0 137.7 144.6 
Radio and TV receiving equipment... 365 78 (1) (S) 18 1.2 1.3 13 06 0.6 (S) 
ica LR EAT 366) 45.9 488 59.3 62.2 65.0 71.9 73.1 728 742 70.6 3 
Electronic COMPONMEMS ........-...ee-eccee-oeeeeeseeeeeeeneeveee 367 24.4 25.6 29.2 (S) 437 443 (S) 485 51.3 (S) 
Other electrical equipment... eee eececreee 36 1-64,369 31.7 (1) 18.4 17.9 16.5 13.6 (S) 16.7 (S) (S) (S) 
T j ere 37 122.3 134.3 u) 160.3 179.2 187.3 188.2 193.0 183.7 167.8 164.1 
Motor vehicles and motor vehicles equipment.............. 371 30.0 29.0 28.6 28.7 33.9 46 5 473 459 496 455 448 
Other transportation equipment... essen 373-75,379 1.2 22 (1) (S) (S)] (S) (S) (S) (S) (S) (S) 
cn crceneneniionemimnmnnentl 372,376 91.1 103.1 111.5 130.2 144.8 136.3 136.4 142.3 128.5 117.9 115.4 
Professional and scientific instruments........................... 38| 42.7 rap) | 1) (S) (S)| (S) (S) (S) (S) (S) (S) 
Scientific and mechanical me instruments 381-82 (1) (1) (1) (S) (S) (S) (S) (S) (S) (S)| (S) 
Optical, surgical, photographic, and other 
CNT Alt 383-87 16.1 (1) (1) 19.8 24.0 246 249 24.2 (S) (S) (S) 


See explanatory information and SOURCE at end of table. 
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Table A-48. Number of j ivi (FTE) R&D scientists and in R&D-performing companies, 
industry and size of company: 1 
[in thousands] 
; Page 2 of 2 
industry and size of company SIC code | 1982 1983 1984 1985 1986 1987 1988 1989 1990 | 1991 1992 
Distribution by industry: 
Other manufacturing indusiries /.. 27,31,39 55 59 (1) (S) (S) 63 64 54 (S) (S) (Ss) 
een AR ae 10-11, 14-17,40- 27.1 31.2 49.8 66 8 75.1 96.4 101.9 (S) (S) (S) (S) 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 87 
Distribution by size of company 
[Number of employees] 
A EE 40.7 527 81.9 78.3 (S) 105.2 109.0 (S) (S) (S) (S) 
AEN: i NMI aa NR. N/A NA N/A 16.5 (S) 18.4 19.3 17.9 183 (S) (S) 
a 428 48.3 526 616 66.7 76.4 81.9 759 741 722 73.5 
i LA LEAMA Ae Ti OMAR ARR 36.6 298 30.1 28.5 38.9 40.5 40.2 47.1 56.2 50.2 461 
eae eae ncaa lait attain 77.0 843 84.0 89.9 88 4 92.0 945 86.7 726 82.2 91.7 
AS ARR RAT NNN, Ce 3127 325.8 335.5 347.6 365.3 363.3 365.2 387.5 397.3 371.7 357.9 
1/ Until 1984, tobacco products (SIC 21) was included with “Other manufacturing industries “ 


2/ Data for 1981-83 are for companies with fewer than 1,000 employees. 
3¥/ Until 1984, data were not broken down into this level of detail. See “Fewer than 500,” above 


KEY (S) = Data have been withheld because of imputation of more than 50 percent. 
(T) = Data are not separately available, but are included in total. 


N/A = Not available 


SOURCE: National Science Foundation/SRS. Survey of Research and Development in industry 1991 
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Table A-49. Number of full-time-equivalent R&D scientists and engineers in performing companies, 
Piso a 


[In thousands] 
Page 1 of 1 
industry SIC code Total Federal Company 
EOL OCS AS ASML 683.7 (S)} (S) 
Food, kindred, and tobacco products... 20-21 98 (S) 
TL 22- (S) (D) 
Lumber, wood products, and furniture... 24- ‘S)] (D) 
Paper and allied products... 67 (D) 
Chemicals and allied products... 822 812 
indusirial chemicals... 281 (S) (S) 
CC ETE 283 %9 (D) 
i CELT EE TT: ; 284-85 287 23.9 (D) 
Petroleum refining and extraction... 13 97 (D) 
TT (S) (D) 
Stone, clay, and glass products... 81 (0) 
ce ee ; (S) (S) 
Ferrous metals and products... 331-32, (S) (D) 
Nonferrous metals and products... (S) (D) 
Fabricated metal products... (S) (S) 
TT es 95.4 914 
Office, computing, and accounting 
A 73.1 695 
Other machinery, except electrical... “| (S) 
Electrical no 1446 110.4 
Radio and TV receiving equipment... (S) (S) 
ication equipment... 773 493 
Electronic SE (S) (S) 
Other electrical equipment... (S) (S) 
Transportation Ee 1641 812 
Motor vehicles and motor vehicies 
en 448 (D) (D) 
Other transportation equipment... (S)} (D) (D) 
BE beenceremnesstceneisesnesrernneencesenenmnnne 115.4 783 37.1 
Professional and scientific instruments... (S) (S) (S) 
Scientific and mechanical measunng 
ee (S) (S) (S) 
Rh (S) (S) (3) 
Other manufacturing industries... 27,31,39} (S) (S) (S) 
Nonmanufacturing industries... 10-11, 14-17,40- (S) (S) (S) 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 


V/ Less than 0.5 thousand. 


KEY (D) = Data have been withheld to avoid disclosing operations of individua! companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 


SOURCE Natonai Science Foundation/SRS, Survey of Research and Development in industry 1991 
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Table A-50. Cost per R&D scientist or engineer in R&D performing companies, by industry and size of company: 1981-91 


Page 1of2 
industry and size of company SIC code 1981 1982 1983 1984 1985 1986 1987 * 988 1969 1980 1991 
SE a a: Se $103,900 $111,600 $116,000 $124,000 $130,200 $128,500 $131,200 $137,000 $140 600 $145_800 $147 400 
Drstnibuton by industry” 
Food, kindred. and tobacco products 1/ (D) (0) (D) (D) (D) (D) (0) (©) 141 300 
Textiles and apparel... (D) (D) (D) (D) (D) (D) (0) (0) (0) 
Lumber, wood products. and furnture (S) (s) (Ss) 115,400 116.300 (Ss) (0) >) (S) 
Paper and alked products - (D) 70.800 (D) (D) (D) (D) (D) (Ss) 108 400 
Chermucais and alhed products 96 600 102.500 104 800 112.500 116,300 117.100 140 400 146 600 163,700 
indusinal Chemucais_ 118,000 122.100 123,100 132,000 144.600 150.200 (S) (S) 
Orugs and medianes (D) 103,100 (dD) (D) 113.600 141,700 (0) (D) 
Other chemicais (D) (D) (0) (D) (D) 83.100 101.300 (D) (0) 
Petroieum refirung anc extracbon (0) (D) (D) (D) (D) (D) 196 400 201 600 227 400 
Rubber : (D) (D) 75.400 (D) (D) (D) (O)} (0) (D) 
Stone. Clay. and glass products (0) (D) (0) (D) (0) 118,000 (D) (dD) (0) 
Pnomary metais...._. 107.700 118.200 129.900 (D) (D) (D) 117,300 (S) (Ss) 
Ferrous metais and products (D) (D) (D) (D) (D) ‘s) (0) (D) 
Nonferrous metais and products (D) (0) (O)} 112,000 136.400 138.800 (S> (D) (D) 
Fabncated meta! products 78,000 (S) (S) 111.600 112,900 (S)] 82.100 (‘s) ‘s) (‘s) 
eS Fadl 83.900 103,800 108 400 124.500 142.500 (D) (D) 138.400 134.000 143 000 
Office. computing, and 
accounting mactunes (0) (D) (0)] (D)] (0) (0) (0) (D) (0) (D) 
Other machinery except electncai (0) (D) (0) (D) (0) 119.200 115,500 (D) (0) (D) 
Electncal , 95.300 100.000 114.300 121,700 124,900 120.760 118.900 121.600 128 500 122.500 
Radio and TV receming equiprnent. (0) (D) 105.300 (D) (D) 88 700 106.900 92.300 164 600 (S) 
Commumcaton equipment 105.500 123.300 135.000 143,000 147 800 141.300 141,100 140 800 148.700 141,200 
Electromc components. 66.700 69.600 S)| 100.500 114.100 (D) (S) ~ 108.800 (S) 
Other electncal equipment (D) (D) (D) (D) (D) (D) 78.700 (S) (S) (S} 
Transportabon equipmer. (0) (0) (0)} (0)} (| 170,700 190.700 195.700 193,400 
Motor vehicies and motor vefcies 
equipment 147 400 162.600 184 700 211,400 223.100 (D) (0) 
Other transportaton equipment (D) “y 114,200 (D) (D) = (D)} (0) 
Aurcraft and vussies 128.400 148 800 143,600 156.000 161.700 149 800 185.906 189 400 185.900 
Professional and scentfic instruments 93.400 (S) (S) 116,900 122.000 (S) (S) (S) (S)} (S) 
Soentfic and mechanical measunng 
instruments, (D) (D) 83.200 (D) (D) (D) (D) (S) (S) (S) 
Optcai. surgical. photographic. and 
other instruments (0) (O)} 141,100 2 (OD) (0) (D)} $150,400 = (S) 


See explanatory informaton and SOURCE at end of table 
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Table A-50. Cost per R&D scientist or engineer in R&D performing companies, by industry and size of company: 1981-91 


2a@2 


ingusty and sze of company SIC code 1981 1982 1983 ‘984 1985 | 1986 | 1987 * 988 | 19869 1930 1991 
Oxstnbduton by ndustry 
Other manutactunng ndusines 1/ 27 31.39] 0) (|  $98.s00 (0) ‘s) Cc 
Nonmanufactuing indusines....__ 10-11.14-1740-5 $77,200 $84 800 82.400 $84 100 $94 600 $86 800 $79,100 $81 300 (Ss) 
42 44-51 53-4. 
56 60.62-63.72- 
73,78,806-07 87 
“stmbubon by size of company 
[Number of employees} 
Fewer than 500 2/ $8 600 62.800 65,700 55.000 70.600 74,300 65.800 70.000 ) 
500 t 999 Y WA, NA NA 87 200 (S) 103.400 101 400 ‘Ss 37 SOO ‘Ss 
1,000 to 4.999 77.000 84 800 82 800 96.700 $7 300 106 400 100 S00 106 800 102.600 110.000 108 200 
5.000 to 3.999 93.700 82.900 $3 400 111,000 119.300 108 400 122.600 123,700 108.800 123,100 143.800 
10.000 to 24 999 90.900 38 500 112.900 130.500 124.600 122.300 142 300 135.000 127.800 143 600 146 400 
25.000 or more 117.200 128.900 134 200 143 000 155.300 154 300 163.100 172.200 178,700 177.000 170.900 


1/ Until 1984. tobacco products (SIC 21) was nciuded with “Other manufactunng ndusines ~ 


2 Data for 1961-83 are for comparwes with fewer than ' 000 employees 


Y Until 1954 data were not broken Gown into ts lieve! of detad See “Fewer f-2n S00 ~ above 
NOTE The number of ful-tme-equvaient R&D scentsts and engineers used to estmaie the cost per R&D scentst or engineer ss the anthmenc mean of the number of RAD scentsts and engineers reported 


for January © two consecutve years This number is then divide” «0 the tota’ 44D expencitures of the earter years. and the ‘abo s afinbuted to the earber year 


KEY (0) = Data nave Deen withheld to avon Giciosing operatons of indmiduai compares 


(S) = Data nave been withheid because of moutston of more than 50 percent 


SOURCE Natonai Soence Foundatonw/SRS. Survey of Research anc Developrnent in industry 1991 


SL 


Table A-51. Cost per R&D scientist or engineer, by industry and size of company: 1991 


Page 1of1 
Size of company 
[Number of employees] 
industry SIC code Total 
Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9.999 | 10,000 to 24.999] 25.000 or more 
EEE eee ee $147,400 (S) (S) $109,200 $143,800 $146,400 $170,900 
Food, kindred, and tobacco products 20-21 141,300 (S) (S) 110,600 121,000 133,400 154,500 
Textiles and appare! 22-23 (D) $48,700 (S) 115,200 (D) 158,100 (D) 
Lumber, wood products, and furniture............................ 24-25 (0)| (S) (S) 110,600 154,300 256,200 (D) 
Paper and allied products 26 108,400 (S) (S) 83,400 47,100 126,700 110,000 
Chemicals and allied products... .eeeccceeeeeeeeed 28 163,700 63,900 $109,100 154,900 160,100 172,900 222,800 
Industral chemicals 281-82,286 (S) (S) 136,000 169,000 187,100 173,400 (D) 
TTA 283 0 (S) 135,100 164,100 155,900 178,700 (D) 
Other che-nicals........................... 284-85 287-89 (D) 61,500 (S) 143,300 119,600 (D)} (D) 
Petroleum refining and extraction... ecceeeeeeee 13,29 227,400 46,200 (D) 125,700 291,900 258,200 234,400 
I TL TTT 30 (D) (S) (S) 116,800 (S) (0)| (D) 
Stone, clay, and glass products 32 (D) (S) (S) 62,700 (S) 130,800 (D) 
OT 33 (S) (S) (S) 126,800 (S) 140,100 (S) 
Ferrous metals and products... ccceceeeeeeeee 331-32,3398-99 (D) (S) {S) 126,300 (S) (D) (D) 
Nonferrous metals and products.......0.....................--- 333-36 (D) (S) (S) 127,100 (S) 134,400 (D) 
Fabricated metal products................. 34 (S) (S) (S) 83,600 225,600 129,000 (D) 
EEC 35 149,000 124,600 113,100 115,100 156,500 113,900 169,900 
Office, computing, and accounting machines............... 357 (D) (S) 110,300 109,600 155,900 (D) (D) 
Other machinery, except electrical... 351-56 ,358-59 (D) 213,800 115,800 120,000 (S) 113,800 (D) 
Electrical Equipment, .....................cceeeeccceeeeeseceeeeeeseeeeee 36 122,500 80,600 (S) 89,900 162,200 134,400 132,000 
Radio and TV receiving equipment... ................ 365 (S)I (S)} (D) (D) (D) 0 0 
Communication equiprivent...00. cece 366] 141,200 56,400 90,500 73,900 (D) 161,200 153,200 
Electronic components... ......ccccccececcceeeseeeeeeeeeeee 367 (S) 96,900 (S) 117,800 182,400 (S) (D) 
Other electrical equipment... cece eeeeeeeee 361-64 ,369 (S)} (S) (S) 71,200 (D) 126,500 (S) 
Transportation equipment... ccecceeseeeeeeeeene 37 193,400 (S) (S) 111,700 (S) 167,300 198,100 
Motor vehicles and motor vehicles equipment.............. 371 or (S) (S) 81,600 (S) ©} (D) 
Other transportation equipment... eed 373-75,379 (D) (S) (S) (S)} (D) 92,100 0 
CES SS 372,376 185,900 (D) (D) 121,800 100,800 250,200 186,000 
Professional and scientific instruments........................... 38} (S) (S) (S) $97,000 (S) $159,100 (D) 
Scientific and mechanical measuring instruments........ 381-82 (S) (S) (S) 63,200 (D) (D) (D) 
AMET 383-87 (S) (S) (S) 150,200 (S) (D) (D) 
Other manufacturing industries... ceeeeeee 27,31,39 (D) $77,800 (S) 81,900 (D) 125,300 (D) 
Nonmanufacturing industries... ccc cceeeeeeeees 10-11, 14-17,40- (S) (S)] (S) 109,200 $140,100 89,700 (S) 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 87 
companies. 


= Data have been withheld 
NOTE: The number of full-time-equivaient R&D scientists 


KEY: Be Ree ae ere iets Soceees of Cesena Gran 08 ividual 


reported for January in two consecutive years. This 
SOURCE: National Science Foundation/SRS, Survey of Research and Deveiopment in industry: 1991 


because of imputation of more than 50 percent. 


R&D scientist or engineer is the arithmetic mean of the numbers of R&D scientists and engineers 


and i used to estimate the cost 
number is then divided into the total R D expenditures of the earlier years, and the ratio is attributed to the earlier year. 
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Table A-52. Cost per R&D scientist or engineer in companies ranked by size of R&D program: 1981-91 


Page 1 of 1 
Companies ranked by size of 
R&D program 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

eee $160.200 $182,800 $185,200 $202,000 $225,800 $225,900 $222,600 $226,200 $218,100 $219,600 $215,000 
CTs 138,900 127,600 154,000 167,000 176,200 171,400 196,900 210,700 225,800 249,000 216,200 
ae 107,000 127,500 119,300 127,800 132,500 131,200 141,600 153,000 “ 48,700 129,100 102,100 
| iil tal ER 101,700 104,200 117,800 121,000 144,000 125,600 146,300 154,500 132,500 145,800 152,500 
A A TE od 96,400 98,000 118,800 130,400 124,100 139,000 128,700 141,300 145,400 164,200 169,100 
Next 100 (101-200)... . 87,900 99.200 96,300 108,900 122,800 146,700 128,600 137,300 141,900 137,000 138,900 
Next 200 (201-400)... 79,900 86,900 86,400 97,300 94,100 138.000 110,800 124,500 106,100 120,200 127,500 

Average of above 400 R&D 
ing companies......................... 114,400 118,500 125,400 139,000 144,400 160,400 153,100 160,600 161,500 161,200 153,700 


NOTE: The number of full-time-equivaient R&D scientists and engineers used to estimate the cost per R&D scientist or engineer is the arithmetic mean of the numbers of R&D scientists and engineers 
reported for January in 2 consecutive years. This number ts then divided into the total R&D expenditures of the earlier years, and the ratio is attributed to the earlier year. 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in industry: 1991 
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Table A-53. Domestic employment of R&D-performing companies, by industry and size of company: 1990-91 


Page 1 of 2 
Size of company 
industry SIC code Total 
Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 
employees employees employees employees employees 
{in thousands] 
1990 
Total 16,888 (S) (S) 2,178 1,466 2,747 8,592 
Food, kindred, and tobacco products. 20-21 1,310 (S) (S) 123 196 861 
Textiles and apparel. nee eee eeeeeeeeeeee 22-23 (S) (S) (S) (S) (D)} 210 (D) 
Lumber, wood products, and furniture... 24-25 253 (S) (S) 62 % (D) 
Paper ET 26 543 (S) (S) (S) 79 144 ae) 
Chemicals and allied products... eon e eee 28 1,071 (S) 136 103 325 383 
i TE A TTT 281-82,286 400 (S) 6 32 57 98 202 
Drugs and medicines... nee een ceeeeeneeeeeeeeee 283 308 (S) 5 26 a] 141 (D) 
EE CE 284-85 ,287-89 363 (S) (S) 73 (D) 85 (D) 
Petroleum refining and extraction... 13,29 410 (S) (S) 30 34 67 266 
————— ne 3 3 2 : e 
SA TTT 33 430 (S) 102 78 86 121 
Ferrous metals and products... cece 331-32,3398-99 224 (S) (S) (S) 40 (D) (D) 
Nonferrous metals and products... eect 206 (S) (S) 38 Oo} (D) 
Fabricated metal products... eee eceeeeceeeeeeeeeee 34 (S) (S) (D) 123 55 $6 (D) 
SS ecossocesereneesseesecessesenessesons a a 4 ® ®) = = ya = 
. Computing, and accounting machines................ 
Other machinery, except electrical... 351-56,358-59 757 (S) (S) 205 114 111 95 
el x “= ® 2 = 92 - ae 
Radio and TV receiving equipment... 
icath TT IT 366 924 39 33 ° 112 717 
SiecirOnic COMMBORGIMB..............................02.2eesercccccereeee 367 452 (S) (S) 75 43 63 161 
Other electrical equipment... ee. 361-64, 369 495 (S) 35 106 (S) 106 138 
T j EE 37 2,453 (S) (D) 88 (D) 235 1,994 
Motor vehicies and motor vehicies equipment.............. 371 1,058 (D) (D) 48 81 842 
transportation equipment... eee 373-75,379 114 (D) (D) 16 (D) 76 0 
TT scetscsshntiniietenennnvtanningninnansbensite 372,376 1,281 (S) (D) 24 29 77 1,145 
Professional and scientific instruments... 38 589 (S) 26 89 55 38 283 
Scientific and mechanical me _— instruments........ ] 381-82 203 (S) 9 38 27 (D) (D) 
| nite tntcenseinecattectee 383-87 386 (S) 17 51 28 (D) (D) 
Other manufacturing industries... 20.0. occa 27,31,39 334 (S) Ss 63 95 
TT iinictihiscatinentinieenndenniicall 10-11, 14-17,40- (S) (S) 3 & 337 614 8 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 


See explanatory information and SOURCE at end of tabie. 
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Table A-53. Domestic empioyment of R&D-performing companies, by industry and size of company: 1990-91 


Page 2 of 2 
Size of company 
industry SIC code Total 
Fewer than 500 500 to 999 1,000 to 4,999 5,000 to 9.999 10,000 to 24,999 25,000 or more 
empioyees empioyees empuoyees employees employees employees 
[in thousands] 
1991 
EE 16,071 2,107 1,340 2.631 8,159 
Food, kindred, and tobacco products... 1,317 ) 126 191 876 
Textiles and apparel. ) 169 (0) 
Lumber, wood products, and furniture... 244 53 39 (D) 
Paper and allied products... 541 72 154 193 
Chemicals and allied products... 1.059 ) 1 122 383 298 
TTI 281 391 ) 52 121 169 
Drugs and medicines... 314 ’ 20 196 (D) 
alain cenethiaiicinidiiadle 284-85 287 354 D 50 66 (D) 
Petroleum refining and extraction... 410 ) 23 76 269 
TT ) % 43 (0) 
Stone, clay, and glass products... 272 5) 2A 81 (D) 
Te 422 >) 75 87 114 
Ferrous metals and products... 331-32. 214 40 (D) (D) 
Nonferrous metals and products... 208 ) % (D) 
Fabncated metai products. anal eiaaat tenement >) 45 120 (D) 
a aiitietitieaiiitamrameel a ) = y 4 140 = 
computing, and accounting machines... : 
Other machinery, except electrical... 351-56, 695 D 21 71 90 
' EE 1,819 ) 200 71 286 1,001 
Radio and TV receiving equipment... s ° 9 
' I ications ilianateereaatieeiadll 921 39 Ki) 110 721 
Electronic Components. 401 7 38 59 144 
Other electrical equipment... 361-64 479 117 1% 
T Ee 2,132 ) (D) 194 1,711 
Motor vehicles and motor vehicies equipment. oom = ) Se = = 
Aircraft and missiles. 1,171 28 72 1,042 
Professional and scientific instruments... 578 49 Ke) 280 
Scientific and mechanical measunng instuments.._ | 194 (S) (D) (D) (D) 
Optical, surgical, photographic, and other 
Lecsidiciehiieianniananneteimnmmemmnennetd 383 (0 (0) 
Other manufacturing industies....000 ] 27,31, 319 41 80 (D) 
TTR 10-11, 14-17, 4,279 (S) 326 550 2,635 
42,44-51,53-54, 
56.60,62-63,72 
73,78,806-07 87 
KEY (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 


SOURCE. National Science Foundatiow/SRS, Survey of Research and Development in industry 1991 
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Table A-54. R&D scientists and engineers per 1,000 employees in manufacturing companies, by industry and size of company: 1981-91 


Page 1 of 2 
industry and size of company SIC code 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
Distnbuton by industry” 

En ape ane one Oe RE ene 23 33 x 40 43 45 45 47 49 50 50 
Food, kindred.and tobacco producis V/s 20-21 6 6 6 7 8 7 7 7 7 7 7 
CO 22-23} 3 3 s 5 5 4 4 (S)} 4 4 4 
Lumber, wood products, and furniture 24-25 (S)| (S) (S) 6 6 5 5 5 5 5 5 
Paper and allied products... 26 16 14 12 13 13 11 11 11 11 12 12 
Chemicals and allied products... 28 as 51 _ 57 57 70 68 70 72 74 76 

CC TELE ASP 281-82,286 37 34 45 41 39 56 $2 55 6 57 57 
ARRAS 283 66 74 (S) 8g 81 98 98 9g 98 110 113 
i EEE A A aN ese 264-85 287 33 37 33 51 62 63 61 61 63 61 65 
Petroleum refining and extraction... 13 20 22 22 22 21 19 20 24 25 25 24 
it ee 25 (S| (S) 27 ce 25 19 (S)| 17 17 17 
Stone, clay. and glass products... 32 13 15 16 17 20 20 24 27 23 23 3% 
ET 8 10 11 12 12 11 12 13 12 13 13 
Ferrous metals and products... 331-32, 6 8 11 11 7 9 9 9 10 10 
Nonferrous metals and products... 333-36 13 13 16 16 17 16 17 16 16 16 
Fabricated metal products... Ky 15 (S) (S) (S)} (S)} 17 17 18 18 17 
“NR le TAS 35 35 48 56 | 60 od 67 68 76 81 84 
Office, computing, and accounting machines... 357 71 80 90 99 107 115 116 133 142 154 
Other machinery. except electrical... 351-56. 19 26 32 29 26 29 29 3 32 33 
Electncai ee 48 55 49 53 59 65 70 70 73 78 
Radio and TV receiving equipment... 365 51 (S) (S) 23 55 45 48 45 23 26 
Communication equipment. 56 74 56 62 68 73 83 77 78 80 
Electromc 367 66 66 (S) 81 82 86 102 105 111 129 
Other electrical equipment... 361-64, od (S) 30 30 26 28 26 26 3x0 3 
Transportation , 7 NA NA (S) 71 69 68 73 73 72 78 
Motor vefucies and motor verucies equipment 371 x 31 27 28 3 42 41 43 45 53 
Other transportabon equipment. 373-753 9 12 (S) 8 23 3% 39 47 a4 40 
Aurcraft and rrussiles. 372.376 98 _ 110 116 99 31 101 100 96 100 
Distnbutbon by industry 
Professional and scentfic instruments. 3% 46 {S) (S) (S) (S) 71 70 76 72 69 
Saentfic and mechanical measunng instruments 381 (S) (S) (S) (S) (S) 85 4 106 107 104 
Optcai. surgical. photographic. and other 
fenctelll 383-87 47 (S) (S) 70 61 63 58 60 54 51 
Other manufactunng indusines 1/ . 2 ; 27,31, 7 9 (S) (S) ©) 18 18 16 16 17 
See explanatory information and SOURCE at end of table 
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Table A-54. R&D scientists and engineers per 1,090 employees in :nanufacturing companies, by industry and size of company: 1981-91 


Page 2 of 2 
industry and size of company SIC code 1981 1982 1983 1 S84 1985 1986 1987 1988 1989 1980 1991 
Orstnbubon by industry 
Professional and scentfic mstruments 3% 46 (Ss) (Ss) (‘s) (Ss) (s) 71 70 76 72 6s 
Soentific and mechamcai rneasunng instuments 381 (Sj (S) (Ss) (s) (S) (Ss) 8s o 106 107 104 
Optcai. surgical. photograpiwc. and other 
nstuments 383-87 47 (s) ‘s) (Ss) 70 61 63 58 60 _ 51 
Other manufactunng indusines 1/ 27.31. 7 S (Ss) (Ss) (Ss) (Ss) 18 18 16 16 17 
Oxstnbubon by size of company 
[Number of empicoyees} 
Fewer than 500 2/ 28 30 I 42 50 53 a) 58 ss sg 6 
500 to $99 3/ WA NA NA 21 21 23 27 P.) 27 27 27 
1,000 to 4.999 21 22 25 24 26 32 x Hn x x» 31 
5.000 to 9.999 18 23 22 18 19 28 23 23 33 37 40 
10.000 to 24.999 23 2 Pr.) 23 30 33 32 M 31 33 27 
25.000 or more % 43 42 47 49 56 57 58 62 6 73 


1/ Until 1984. tobacco products (SIC 21) was included with “Other manufactunng indusines ~ 
2) Data for 1981-83 are for compares wilh fewer than 1 000 employees 
3 Until 1984. data were not broken Gown into thes level of deta’ See “Fewer than 500.” above 


KEY (S) = Data nave Deen withheld because of mmputabon of more than 50 percent 


NA = Not awasiadie 


NOTE The number of R&D scentsts and engineers per 1 000 employees for 1991 is denved Dy Giwiding { > anthmetc mean of scentsts and engineers employed in January 1991 and Januar~ 1992 by the number 


of employees in ail actvibes in March 1991 
SOURCE Natonai Soence FoundatorySRS. Survey of Research ang GCeveiopment in industry 


1997 


Seruiar orocedures were used for earker years Nonmanufactunng indusines are inciuded in pre- 1983 caiculatons 
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Table A-55. R&D funds per employee, by size of company: 1981-31 


Page tof? 
Sze of company 
198" 1982 1983 (386 7985 986 1987 * 388 398s 1930 ‘99° 
[urnter of employees} { 
Tota company Federal anc offer R&D funds per employee 
Tota $3.010 $3779 s 63 s 573 $8 148 $5153 $58 338 $8 678 $6,122 36.194 % M2 
Fewer than 500 1 16M 1732 2°18 2.767 3.028 544 $553 $38 5618 6 osé 6732 
500 to $99 2) NA NA NA 2158 2238 3223 3.121 2 90 3.157 3 626 3 680 
1000 m 4 989 1 536 1.790 2 042 2 480 272 3.261 3.395 3.232 323s 3.573 2823 
$000 t $.999 * 668 1 883 2 2505 2.851 2843 3210 4008 4 082 420 4921 
10.000 t 24 999 2.045 2468 276 338s 3 500 33M 3 663 3,725 3. $22 4222 5 07s 
25.000 or more 4°93 5 502 578s 6784 7.071 6678 7035 7 Sa? 8027 scr 7.783 
Company anc offer except Federai) R&D funds per empioyee 

Total 2.059 25M 2874 3.095 3383 3.503 3 S62 3 806 4140 sae" 4787 
Fewer than 500 ' 1333 138" ‘74s 22172 2407 470 467" 4 686 489" 5338 6.02? 
500 to 999 2) NA NA NA 1782 1700 297 2853 2657 2966 3 36S 3228 
1000 tt 4.999 1.311 15893 1 687 2 096 23% 2.725 273 274 233" 3.133 338" 
5.000 © 3.999 1.323 1.551 1613 2's 2408 2.36 2682 3308 3493 4913 4 605 
10. 000 to 24 999 1.675 2.028 2.35? 2 689 2.768 2637 2969 3138 3.095 3.617 4422 
25 000 or more 2641 3436 3.637 3732 4206 4077 4070 4 146 465" 4917 5.169 


1) Data for 1961-83 are for compames with fewer han ' 000 employees 
2) Unt! 1964 Gata were not uroken Gown info tts leve! of Geta See “Fewer than S00 ~ above 


NOTE Averages were Genved Dy Grwiding ‘otal anc company R&D funds ‘or a calendar year Dy employment cata for March of nat year 


KEY N/A = Not avelabdie 


SOURCE Natonai Scence Foundaton SRS Survey of Research and Development in industry 199! 


Table A-56. Concentration of total em ment in R&D-performi 
companies ranked by size of 1985-1991 ~ 


[Percent] 
Page i vi i 
Companies ranked 
by size of R&D program 1985 1986 1987 1988 1989 1990 1991 

aL aa a 8] 7 7 7 7 7 6 
CC EEE Ee 4 4 4 3 3} 3 3 
EL A 7 5 6 6 6 5 5 
OE NS AR te 7 6 6 5 4 5 4 
ll ES A 11 $ 8 g 10 $ 3 
el 12 7 7 el 8 8} 9 
TT LT Ce 15 10 9 9 9 11 11 
CS EE 36 52 53 53 53 52 53 


SOURCE: National Science Foundation/SRS, Survey of Research and Development in Industry: 1991 
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SECTION B. TECHNICAL NOTES 


Introduction 


The Survey of Industrial Research and Develop- 
ment provides national estimates of the total expendi- 
tures on research and development (R&D) performed 
within the United States by industrial firms, whether 
U.S. or foreign owned. It is a sample survey in which 
all R& D-performing companies, including privately held 
firms, are intended to be included or represented. All 
companies that are identified as spending more than $1 
million annually on R&D in the United States receive a 
survey form every year. Information from individual 
companies in the sample is used to develop national 
estimates on an industry-by-industry basis. 


The National Science Foundation (NSF) has been 
sponsoring a survey of industrial R&D since 1953. The 
1991 Survey of Research and Development in Industry 
is the 35th in the annual series sponsored by NSF and 
conducted by the Bureau of the Census. NSF’s 
Division of Science Resources Studies monitors the 
survey. NSF also sponsored two industrial R&D 
surveys covering the 1953-56 period that were con- 
ducted by the U.S. Department of Labor, Bureau of 
Labor Statistics (BLS).'! Data obtained in the earlier 
BLS surveys are not directly comparable with Census 
figures for 1957-91, because of methodological and 
other differences. 


Respondents receive detailed definitions to help 
them determine which expenses to include or exclude 
from the R&D data they provide. Nevertheless, the 
Statistics presented in this report are ,ubject to response 
and concept errors caused by different respondent 
interpretations of the definitions of R&D activities and 
by variations in company accounting procedures. 
Consequently, the data are better indicators of changes 
in, rather than absolute levels of, R&D spending and 


' National Science Foundation, Science and Engineering in 
American Industry. Final Report on a 1953-54 Survey (NSF 56-16) 
and Science and Engineering 1.1 American Industry, 1956 (NSF 59- 
50) (Washington, DC:, 1956 and 1960). 


personnel. Data quality has improved substantially 
since the early surveys were conducted, mainly be- 
Cause respondents have adopted more accurate and 
sophisticated accounting procedures over the years. 


The survey’s primary focus is on U.S. industry as 2 
performer of, rather than as a source of funds for, 
R&D. Thus, data on Federal support of R&D activities 
performed by industry are collected and appear in 
several tables, but data on industrial funding of R&D 
undertaken at universities and colleges and other 
nonprofit organizations are not included in the major 
tables.? 


The survey statistics provide (1) national estimates 
of total R&D performed by industry in the United 
States; (2) the portion of the effort that is financed by 
U.S. Government funds; and (3) the amount financed 
by the companies themselves or by other non-Federal 
sources such as State and local governments or other 
industrial firms. Also included are statistics on both the 
number of employees and the number of R&D-per- 
forming scientists and engineers at the firm, as well as 
on the domestic net sales for the company, and on the 
total funds for R&D financed by the domestic firm but 
performed outside the United States. The tables 
developed from the survey data are in section A, and 
conies of the 1991 survey questionnaire, instructions, 
and other survey documents are reproduced in 
section C. 


The scope of the survey has been expanded and 
refined over the years in response to an increasing 
policy need for more detailed information on the 
nation’s R&D effort. For example, questions on energy 
R&D were added in the early seventies, following the 
first oil-shortage crisis. On the other hand, the 
frequency of collection of certain data items has been 


? Data on industry funding of R&D performed at universities 
and colleges are collected in the annual Survey of Scientific and 
Engineering Expenditures at Universities and Colleges. More 
information about this survey is available from NSF's Science and 
Engineering Activities Program in the Division of Science Resources 
Studies (address is given in the General Notes preceding the detailed 
statistical tables). 


reduced in an attempt to alleviate some of the 
respondent burden that has been placed on industry 
from all sources in recent years. Since the 1978 
survey, a detailed questionnaire, Form RD-1, has been 
used only to collect data for odd-numbered years and 
an abbreviated version, Form RD-1A, containing only 
the most crucial data elements, has been used to collect 
data for the intervening, even-numbered years. 


Questions appearing only on the long form, request 
detail on: R&D by product field; company expenditures 
for R&D projects that were contracted to outside 
organizations, rather than performed in-house; Federal 
R&D support to the firm, by contracting agency; R&D 
expenditures by geographic area; and some detailed 
data on energy and pollution-abatement R&D activities. 
This report provides data collected from the long form. 


SURVEY METHODOLOGY? 


Overview 


Data in the Survey of Industrial Research and 
Development are based on a sample of industrial firms, 
selected approximately every 5S years (e.g., 1976, 1981, 
1987). In intervening years only a subset of the sample, 
or panel, receives annual survey forms and the Bureau 
of the Census makes estimates for the changes in 
R&D for the firms not canvassed annually. The 
sampling unit for this survey is the enterprise, or 
company, defined as a business organization consisting 
of one or more establishments under common owner- 
ship or control. The 1991 statistics in this publication 
are based on responses from a panel derived from the 
sample selected and first used for survey year 1987 
(see table B-1). 


The Standard Sta: \stical Establishment List 
(SSEL), a Census compilation that contains information 
on 3.5 to 4.0 million establishments, was the universe 
used to construct the 1987 sample frame. Where 
necessary for multiestablishment companies, Census 
summed establishment-level data to the company level 
and then assigned a single Standard Industrial Classifi- 
cation (SIC) code to that firm—the SIC code of the 
establishment(s) having the highest dollar-value of 
payroll. The frame from which the sample was drawn 
includes companies in all manufacturing industries and, 
on the basis of earlier samples, a select number of 
nonmanufacturing industries known to conduct R&D. 


The weight given to an individual company is, in 
general, the inverse of the probability that the company 
would have been selected for inclusion in the sample. 
Certainty companies have a weight of 1.00. The 
company weight is retained both in the sampling year 
and in the years between samples. To minimize 
respondent burden, only the panel subset of the sample 
is canvassed between sample years. Most small firms 
are not re-contacted, but, in each succeeding year, 


> The information presented in this section was provided by 
the Industry Division of the Bureau of the Census, the collecting 
and compiling agent for the National Science Foundation. 

“ Executive Office of the President, Office of Management and 
Budget, Standard Industrial Classification Manual, 1972 (Washing- 
ton, DC, Supt. of Documents, U.S. Government Printing Office). 


Census estimates the data for each noncanvassed firm 
on the basis of the changes in the initial value of the 
R&D reported by the firm and the average growth rate 
for the firm’s industry. 


Frame Creation 


In constructing a frame from which to draw a 
sample of R&D-performing industries, NSF staff, given 
a finite budget for sample selection, make certain 
assumptions about industries to maximize sampling 
efficiency. That is, they apply a priori knowledge of 
industrial R&D activity to eliminate some industries 
from the possibility of selection by the initial SSEL sort 
and to designate other companies for sampling with 
100-percent certainty. In addition, NSF staff made 
several innovations for the sample drawn in 1987 to 


improve its quality. 


As in previous sample years, all companies that had 
been on the previous panel received a survey form. In 
addition, Census staff reviewed lists of R&D contrac- 
tors published by the Department of Defense (DoD) and 
the National Aeronautics and Space Administration 
(NASA) to ensure that all their large industrial R& D- 
performing contractors were included in the sample with 
certainty. 


From the outset, a major goal was to eliminate from 
the sampling frame to the greatest extent possible 
companies unlikely to have R&D programs. These 
companies were eliminated to minimize the number of 
sample companies chosen that had no R&D activity. 
To accomplish this objective, two steps were taken: 


1. NSF staff narrowed the list of nonmanufacturing 
industries considered in-scope by eliminating those 
likely to engage in little or no R&D activity. Thus, 
companies in the eliminated nonmanufacturing indus- 
tries had no chance of being selected. This method gave 
companies in the manufacturing industries and the 
remaining nonmanufacturing industries a greater 
probability of selection. 


2. Companies with more than 500 employees in the 
in-scope industries were sampled with certainty. 
Companies with less than 500 employees were sub- 
jected to or eliminated from sampling on the basis of 
varying employment size level cutoffs. An assumption 
was made that in some industries companies with only 
a small number of employees are unlikely to engage in 
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Table B-1. Number of companies in the universe, sample, and 1991 panel 


Page 1 of 2 


Selected for 
1987 sample 


data for 1987 


1991 RD-1 panel 


See eee eee 


13,917 


1,648 


1,365 


2e8E4R8R 


SSIS VVSRSew 


—- 


£SIu% 


See explanatory information and SOURCE at end of table 
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Table B-1. Number of companies in the universe, sample, and 1991 panel 


Page 2.02 
Selected for with 
Industry SIC code 1987 sampie Gata for 1987 1991 RD-1 pane! 
NONMANUFACTURING 
Total. 90,239 7,261 3,908 763 283 
16 23 22 22 10 5 
11 72 25 25 4 ) 
14 79 30 10 10 7 
15 3,157 185 150 11 2 
16] 1,963 140 89 11 4 
17 433 139 129 11 1 
40} 27 21 21 5 3 
41 e) 41 29 ) 0 
42 314 142 141 3 2 
44 88 54 50 3 0 
45 112 65 63 3 2 
46 19 12 8 1 0 
47 77 42 33 1 1 
48 2.860 115 88 23 18 
49 774 222 183 4 38 
50 665 274 270 40 20 
51 2/ 2 2! 3 1 
53 219 156 156 3 3 
54 594 309 307 10 2 
56 255 132 132 6 0 
60 387 387 387 7 ) 
62 145 82 79 4 1 
63 854 592 590 19 5 
72 75 M4 33 5 1 
73 3,541 329 303 35 25 
7377 16,302 475 108 133 59 
7391 
7382 4,532 605 168 89 38 
7397 

76 98 24 21 4 ) 
806 23 23 23 2 0 
807 10.318 1,118 161 60 1 
891 42,137 1 466 129 159 37 


1/ Data for “Oil and gas extracton” and “Petroleum refining and related industnes” have been combined and are shown under “Oi and gas extraction.” 
2/ Data for SICs 50 and 51 have been combined and are shown under SIC 50. 


SOURCE National Science Foundatorn/SRS. Survey of Research and Development in industry 1991 
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R&D activity, and an employment cutoff was set for 
each industry group. Generally, the cutoff was 250 
employees with some exceptions (e.g., the cutoff for 
hospitals was 1,000 employees). Those companies 
falling below the cutoff were eliminated from the 
universe frame. 


To improve coverage of R&D-performing compa- 
nies, NSF staff in 1987 provided to Census the names 
of firms, identified through media reports or other 
sources as R&D performers, that were to be included in 
the sample with certainty. Most of these companies, 
because they met other established criteria, would have 
received questionnaires anyway, but a few were added 
to the sample by this effort. All certainty companies— 
those on lists provided by NSF staff, on lists of DoD 
and NASA contractors, companies with more than 500 
employees, and previous panel members—are self 
representing, i.e., they have sampling weights of one. 


Based on (1) SIC code, (2) total employment 
cutoffs, (3) inclusion on an NSF, DoD, or NASA list, or 
(4) previous panel membership, approximately 154,000 
companies were identified as in-scope of the survey 
and, therefore were included in the sampling frame. 
The new efforts to improve targeted coverage resulted 
in a sharp reduction in the size of the total in-scope 
universe from about 450,000 companies in 1981. 


It is likely that a small number of companies 
engaged in R&D activity were omitted from the 
sampling frame as a result of these sample selection 
operations. It was agreed, however, that the benefit 
from the new operations—greater sampling efficiency, 
resulting in improved national estimates of industrial 
R&D expenditures and employment—far outweighed 
the cost of the loss of a few companies that may have 
been eliminated from the in-scope sampling frame. 


Probability Proportionate to Size 


As with most types of economic surveys, the 
sample selection process used probabilities proportion- 
ate to size. That is, large companies had a proportion- 
ately higher probability of selection than did small 
companies, where large or small was measured relative 
to the statistic being estimated. 


OS 


It would have been ideal if size could be determined 
by the amount of a company’s R&D expenditures. 
Unfortunately, except for the companies that were in 
the current panel, it was impossible for Census to know 
the R&D expenditure values for firms in the universe 
frame. One logical solution was to estimate each 
company’s R&D expenditures and base the probability 
of selection on the estimated values. This strategy had 


been employed in the 1981 sampling operation. 


Clearly, this strategy has weaknesses. Even with the 
reduced number of in-scope industries in the sampling 
frame, many companies chosen for the frame may not 
have engaged in any R&D activity. Nevertheless, the 
procedure used to estimate the size of companies treated 
all companies as if they did in fact perform R&D. 


Census estimated the size of each company’s R&D 
expenditures by using a relationship linking the size of 
each company’s employment to its amount of R&D 
expenditures. [Since company employment was known 
for the universe, it was possible to use this relationship 
to estimate R&D expenditures values for all companies 
in the 1987 sampling frame. Census derived this 
relationship for each SIC classification category, using 
data collected in the then most recent (1985) survey 
cycle]. Rather than treating all companies equally, the 
larger the number of employees in a company, the 
higher the probability of selection for inclusion in the 
sample. It was deemed reasonable to assume that 
large companies were more likely to have R&D 
programs than were small companies. 


One further ad ent was introduced to the 
sample selection , s. This was based on the 
assumption that multiestablishment companies, on 
average, would be expected to perform more R&D than 
single-establishment companies of the same size and in 
the same industry. The 1985 panel data were used to 
develop this adjustment factor. It should be noted that, 
for companies that were in the previous panel, the 
actual reported R&D activity was used and the data 
were not adjusted. 


Sample Allocation and Relative 
Standard Error Constraints 


The sampling program utilized for this operation 
allowed parameters to be assigned permitting the 
sample to be allocated across various levels, or strata, 
that corresponded to industry groupings. This proce- 
dure permitted a desired sample size, or a desired 
sampling error, to be achieved for each stratum. 
Estimated errors of total R&D estimates for these 
Strata were not to exceed certain levels. Since the 
amount of funds provided by NSF determined the size 
of the sample to be drawn, the only constraint in 
achieving these results was that the total sample size 
across all the strata could not exceed 12,000- 13,000 
companies. NSF staff provided relative rankings for 
each industry group—high, medium, or low—to deter- 
mine the precision of the estimate. An actual transla- 
tion to what high, medium, or low meant, specifically, 
could not be determined until Census staff arbitrarily 
investigated several sampling error levels, computed the 
sample size that these levels implied, and applied the 
constraint of the total sample size of 13,000. The result 
of this investigation led to the following criteria for the 
target sampling error of estimate of funds for R&D 
performance: 


sampling error not to 
exceed 2 percent 


sampling error not to 
exceed 5 percent 


sampling error not to 
exceed 10 percent 


Based on the desired precision, these criteria 
Suggested a total sample size of approximately 13,500. 
This number was not excessively beyond the stated limit 
of 13,000, so this sample size parameter was chosen for 
the selection process. 


One limitation should be noted. Sampling errors 
were controlled by using a universe total that, in large 
part, was improvised; that is, and as previously noted, 
Census assigned an R&D value to every company in the 
frame, even though many of these companies may not 
actually have had R&D expenditures. The value 
assigned was imputed for the great majority of compa- 
nies in the frame, and, as a consequence, the estimated 
universe and the distribution of individual company 


values did not necessarily reflect reality. Estimates of 
sampling variability were nevertheless based on "his 
distribution. The presumption was— and this had been 
confirmed in the previous sample selection—that actual 
variation in the sample design would be less than that 
estimated, because many of the sampled companies 
have true R&D values of zero, not the widely varying 
values that were imputed using total employment as a 
predictor of R&D. Thus, the 2-percent, 5-percent, and 
10-percent error levels described earlier are conserva- 
tive. (See table B-2 for a complete list of the actual 
Standard errors in the 1991 survey.) 


The particular sample selected was one of a large 
number of the same type and size that, by chance, might 
have been selected. Estimates from each of the different 
samples would differ somewhat from each other and 
from the results of a complete canvass conducted under 
essentially the same conditions as the survey. In 
addition to sampling error the estimates are subject to 
nonsampling error that would also occur if a complete 
canvass were to be conducted under the same 


Sample Selection 
The sample selection program was run with a 

specified expected sample size of 13,500 and with other 
parameters set to ensure compliance with the relative 
standard error constraints. An actual sample of 13,917 
was Selected. The actual sample size differs from the 
specified sample for two reasons. First, the selection 
program used independent sampling. Each company 
had an independent chance of selection, based on its 
assigned probability; the selection of a company was 
completely independent of the selection of any other 


company. In independent sampling, sample size itself is 
a random variable. Theoretically, a sample of size zero 


or a sample the size of the erdire un'verse is possible, 
but the probabilities of these extremes are so small that 
these are nearly impossible situations. The actual 
sample size is usually quite close to the specified size. 
If there is too much deviation, the program is simply 
executed again. 


Second, a minimum probability rule was imposed. 
As noted earlier, the sampling program assigns prob- 
abilities proportionate to size (where size in this case is 
the imputed R&D value assigned each company). 
Selected companies that have R&D programs vastly 
larger than their assigned values can have adverse 


1/ A descr pton of the standard error of estmate is given im secton A under “Methodology of Survey ~ The percentage (or relatve) standard errors in thus table 
may be converted to stanJard errors of estate by multiplying the percentages shown by the associated estmates for example the relative standard error 
of estmate for R&D performance for all company size groups in the chermucais industry (SIC 28) is shown as 2 9 percent and the assocated total R&D 
estate for ttws industry 6 shown as $13.183 mullon in table A-3. “Total (company Federal. and other) funds for industnal R&D performance. by industry 
and size of company 1961-91 ~ The standard error of estimate. then, is 0 029 tmes 13163, or 362.3 


SOURCE Natonai Scence FoundatowSRS. Survey of Research and Development in industry 1991 
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effects on the final statistics. To lessen these effects, 
the maximum weight a company can assume was 
arbitrarily controlled by specifying that the probability 
of selection could not be less than a certain value. If 
the probability, based on its size, is less than this 
minimum value, then it is set equal to this value. The 
consequence of raising these original probabilities 

to the minimum probability is to raise the expected 
sample size. It is likely that most of the difference 
between the specified sample size and the actual 
Sample size is because of the application of the mini- 
mum probability rule. 


Annual Panel 

The panel is a group of companies that receive a 
survey questionnaire, Form RD-1, annually. The 
following is a description of how the present panel was 
formed from the 1987 sampie. 


The basic tool for the survey is Form RD-1, which 
is used to collect detailed R&D information. The 1,095 
companies that were in the old panel and had received a 
1986 Form RD-1 received a Form RD-1 for 1987. The 
remaining certainty companies (6,903) and other 
companies (5,919) in the new sample received a 
Form RD-1A for 1987. Form RD-1A is an abbreviated 
version of RD-1 and generally is mailed to companies 
Oaly in the year in which a new sample is drawn. The 
purpose is to canvass smaller R&D performers but to 
impose a minimum reporting burden on them. 


Of the 13,917 companies that received a survey 
questionnaire (either form) in 1987, 3,648 respondents 
reported that their companies were R&D performers or 
were identified as R&D performers based on informa- 
tion from other sources. The 3,648 companies were 
ranked by total R&D funds (both Federal and company 
and other) within each SIC code. All companies with 
over $1 million in total R&D expenditures were placed 
on the RD-1 panel. In some industries Census added to 
the panel companies with less than $1 million in R&D 
expenditures in an attempt to ensure 95-percent cover- 
age of the R&D total for each industry. 


The result of this process was an increase of panel 
size from 1,095 companies based on the previous 


sample to 1,742 companies based on the sample drawn 
in 1987. All companies selected for the panel will 


receive the RD-1 questionnaire annually until the next 
sample is drawn (for 1992). The other companies will 
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be estimated in subsequent years by Census staff, using 
the companies’ 1987 reports as a base. 


Followup for Survey 


Nonresponse 

The 1991 survey questionnaires were mailed in 
March 1992, and recipients were asked to respoad 
within 60 days. Thirty days later, letters were mailed to 
all survey recipients, reminding them that their com- 
pleted questionnaire was due within the next 30 days. Al 
60 days, an initial set of followup letters was sent to all 
nonresponding firms. Two additional followup mailings 
were made to persistent nonrespondents, at 90 and 120 
days. The 90-day followup mailing included a replace- 
ment questionnaire. 


In addition to the followup mailings, telephone 
followup was used to encourage response from those 
nonresponding firms ranked among the 200 largest 
R&D performers, based on 1989 expenditures. Tele- 
phone followup was also used for these firms during the 


initial data edit phase of survey operations. 


Imputation for Item Nonresponse 

Even when forms are returned, they are often 
incomplete. Many firms choose to return the survey 
forms with one or more items blank, for various rea- 
sons—for instance, the internal accounting procedures 
of the firm may not allow it to quantify R&D by 


pollution-abatement expenditures. In addition, some 
firms, as a matter of policy, refuse to answer any 


voluniary questions. Four data items on the question- 
naires (total R&D expenditures, Federal R&D funds, 
net sales, and total employment), however, are included 
in Census’ mandatory statistical program. The re- 


sponse rate for these mandatory items was significantly 
higher than for the other items on the survey. 


When respondents do not provide the requested 
information, Census estimates the missing data for each 
firm, using imputation algorithms. In general, the 
imputation algorithms employed by Census compute 
values for missing items by applying the average 
percentage change for the target item in the 
nonresponding firm's industry to the item's prior-year 
value for that firm, reported or imputed. This approach, 


with minor variation, is used for most items on the 
survey form. Note that ail! items for nonpanel firms— 
that is, firms that are surveyed in the sample year, but 


that, because of size, are not surveyed again until a new 


sample is selected— are estimated in the nonsample 
years, using these imputation processes. 


Table B-3 contains imputation rates for the princi- 
pal survey items. For a detailed discussion of the 


problems stemming from item nonresponse, see the NSF 


technical report, Estunating Basic and Applied Re- 
search and Development in industry: A /reliminary 
Review of Survey Procedures, NSF 90-722. 


There are two survey items that do not use this 
general imputation methodology: (1) geographic 
distribution of R&D expenditures and (2) R&D expen- 
ditures distributed by basic research, applied research. 
and development (character of work). The imputation 
method for computing estimates of the geographic 
distribution of R&D expenditures was revised in 1989 
to include the use of secondary source information as 
well as focused telephone followup. The secondary 
source used is the Directory of American Research and 
Technology 1991 (R.R. Bowker, New York) which 
lists the locations of R&D laboratories for over 6,700 
firms in the U.S. R&D expenditures for nonresponding 
firms listed in this directory as having a laboratory in 
only a single State were assigned to that State. The 
remaining nonresponcng firms were contacted by 
telephone and asked to distribute their reported R&D 
expenditures. Most were able to provide this informa- 
tion. This modified approach is used only for 
nonresponding firms ranked among the 200 largest 
R&D performers. The imputation rates listed in table 
B-3 reflect gains made using this method. 


research, applied research, and development expendi- 
ture estimates was revised in 1987 for use with 1986 
and later data and also differs from the general imputa- 
tion approach. Response to character-of-work items 
has been declining in recent years and, as a result, 
imputation rates have been increasing. The general 
imputation procedure became increasingly dependent 
upon information that had been imputed in prior years, 
from the time they were reported. In addition, to 
reduce the reporting burden of this survey, smaller, 
nonpanel firms in the sample have never been asked to 


disaggregate their R&D expenditures into character-of- 
work categories; consequently, imputation is required 
for all such firms. 


Because of the increasing dependence on imputed 
data, NSF chose not to publish estimates of industrial 
basic research, applied research, and development in 
this report series beginning in 1986. In 1987, Census 
revised its approach for imputing character-of-work 
estimates. The revised method calculates the character- 
of-work distribution for a nonresponding firm only if 
that firm reported a distribution within a 5-year time 
period, extending from 2 years before to 2 years after 
the year requiring imputation. Imputation for a given 
year is initially performed in the year the data are 
cMilected and is based on a character-of-work distribu- 
tion reported in either of the 2 previous years, if any. It 
is again performed using new data collected in the next 
2 years. Thus, character-of-work estimates are revised 
as newly reported information becomes available and 
are not final for 2 years following their initial publica- 
tion. This revised imputation procedure was first used 
for the 1986 estimates. 


If reported data are not available for a firm, Census 
does not impute a character-of- work distribution for 
that firm. As a consequence of this restriction, only 
approximately 70 percent of the total estimated R&D 
expenditures were distributed across these categories in 
the 1986 Census estimates. Those expenditures not 
mevting the requirements of the new imputation method- 
ology were placed in the newly created “not distributed” 
category. Tables B-4 through B-6 show the current 
character-of- work estimates provided by Census along 
with the “not distributed” component for 1989, 1990, 
and 1991, respectively. 


However, NSF's objective in this survey is to 
provide estimates for the entire population of firms 
performing R&D in the United States. Because the 
revised Census imputation procedure no longer 
produces such estimates because of the “not distributed” 
component, this objective was not being met for 
character-of-work estimates. A separate NSF technical 
report, Estimating Basic and Applied Research and 
Development in Industry: A Preliminary Review of 
Survey Procedures, NSF 90-322, presents character-of- 
work estimates for 1986, 1987, and 1988 and examines 
several alternative approaches to apportioning the “not 
distributed” data to the basic research, applied 


research, and development categories. The tables in 
the report illustrate how estimated figures for basic 
research, applied research, and development can vary. 
depending on assumptions made about the R&D 
expenditures that are not distributed. The 1989. 1990, 
and 1991 estimates of basic research, applied research, 
and development provided in section A of this report 


93 


presented in NSF 90-322. In the baseline estimation 
method, the “not distributed” expenditure data are 
allocated, by industry group. to basic research, applied 
research, and development Categories, using the 
percentage splits in the distributed category for that 
industry. The allocation is done at the lowest level of 
published industry detail only; higher levels are derived 
by aggregation. 
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Table B-3. imputation rates for selected items, by industry: 1991 


[Percent] 
Page iof2 
Total R&D 
Net Total R&D scientists/ 
industry SIC code sales employment engineers 
Total Company Federal 
EE ee 228 30.5 469 7.0 12.3 27 
Food, kindred, and tobacco products... 20-21 25.6 19.4 47.1 93 124 V/ 
Textiles and apparel... 22-23 514 58.8 688 31.1 43.1 0.0 
Lumber, wood products, and furniture... 24-25 32.6 41.1 68.7 12.7 20.1 Vv 
Paper and allied = 22.4 32.1 484 15.0 20.6 Vv 
Chemicals and allied products....................... 28 7.1 12.0 35.4 48 72 19.8 
Industrial chemicals... eee 281-82,286 as 44 617 69 7.1 265 
Drugs afd MediCINES... ees 283 45 59 29.7 1.3 6.0 26.3 
TELE AAA: 284-8% 287-89 124 25.7 20.6 96 10.2 0.0 
Petroleum refining and extraction............... 13,29 64 75 39.1 0.7 0.7 0.0 
A ATCC 30 27.5 51.9 73.4 13.2 178 0.0 
Stone, clay, and glass products..................... 32 24.2 22.6 19.7 29 3.9 0.1 
Primary metals... 33 29.8 35.0 60.5 7.3 20.3 72 
Ferrous metais and products.....000.............. 331-32,3398-99 32.5 414 754 10.6 35.7 728 
Nonferrous metals and products.................. 333-36 26.5 28.4 51.2 5.9 13.8 5.7 
Fabricated metal products............................. 4 58.0 576 65.7 17.2 39.4 18.8 
Re 35 22.4 25.4 27.5 8.0 11.9 3.3 
a ET LEE 357 47 7.3 19.6 47 79 0.1 
Other machinery, except electrical... 351-56,358-59 35.6 38.5 53.4 18.2 24.2 22.4 
Electrical equipment... occ 36} 10.9 14.0 50.0 76 17.0 3.0 
Radio and TV receiving equipment........... 365 97.1 95.6 92.3 40.7 92.6 WV 
icath TSE 366 3.1 42 38.1 14 11.8 0.0 
Electronic 367 15.3 21.3 60.8 15.5 19.8 22.9 
Other electrical equipment........................... 361-64 369 21.3 23.5 72.7 20.7 26.3 37.7 
T 37 63 9.2 30.2 09 2.0 0.1 
Motor vehicles and motor vehicies 
aaalianaiaiiaiie 371 86 16.2 40.1 15 2.0 0.4 
Other transportation equipment 373-75,379 240 29.3 844 66 8.8 0.0 
Aircraft and missiles... ooo oceees 372,376 2.0 23 24.5 04 1.7 0.0 
Professional and scientific instruments 38 15.4 206 92.1 92 11.5 B4 
Scientific and mechanical measuring 
RESIST TTT 381-82 21.0 28.7 79.6 11.3 17.3 0.0 
ETERS 383-87 13.3 16.6 954 8.2 8.6 2.2 
Other manufacturing industries 21,27,31,39 345 35.6 59.4 89 10.2 0.0 
Nonmanufacturing industries 10-11,14-17,40- 40.9 51.1 544 25.6 376 15.5 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 87 


See explanatory information and SOURCE at end of table. 


Table B-3. imputation rates for selected items, by industry: 1991 


[Percent] 
Page 2 of 2 
R&D by cost 
industry SIC code R&D by Pollution outside ’ 
RN he 49.6 48.1 47.9 442 45.9 56.1 13.8 88 
Food, kindred, and tobacco products... 20-21 42.4 43.6 42.0 39.7 15.4 42 9.2 28 
. ne a ER 22-23 76.1 62.9 81.1 73.3 0.0 33.8 0.0 759 
Lumber, wood products, and furniture... ... 24-25 36.0 43.0 34.9 57.1 $2.3 52 91.0 92.9 
Paper and allied products... ne 26 71.9 69.8 71.0 714 5.9 11.6 7.1 93 
Chemicals and allied products... 28 466 49.8 487 51.9 87.8 62.6 7.0 14 
i A 281-82,286 60.4 59.7 60.7 85.8 88.2 547 13.8 23 
Drugs and medicines... ceeeeeeeeees 283 475 47.0 476 37.7 oc 3.7 8.1 16 
Neti aaestemeieiranttetnciindaenianal 284-85, 287-89 26.4 32.3 28.6 27.9 13.3 80.8 0.2 0.2 
Petroleum refining anc extraction.....0................. 13,29 39.4 38.8 39.3 33.0 29.8 6.0 12 0.0 
Rubber soillidaiiatllitdantecasetmmemeninmenncetell 30 54.5 49.5 4 as —. 98 48 29.1 
Stone, clay, and glass products... 32 19.3 18.6 18. 18. 0 0.0 0.9 12 
eR EE 33 70.5 69.2 67.0 67.3 8.7 92.8 11.2 46.0 
Ferrous metals and 331-32,3398-99 60.3 60.6 60.3 53.4 8.8 67.5 458 00 
Nonferrous metals and products ...................... 333-36 75.3 71.7 69.7 72.5 8.1 93.6 3.4 463 
Fabricated metal products... enn 34 57.1 55.6 §3.1 $4.5 67.5 742 497 67.2 
Pl e--<—holenl gta RODS pO pOeP MERE 35 36.8 29.7 27.5 31.3 476 59.2 249 14.0 
- in tea ott 357 33.8 24.1 24.0 28.2 / 0.0 26.7 135 
Other machinery, except electrical................... 351-56 ,358-59 448 39.7 43.9 41.0 476 60.1 9.7 17.3 
Electrical EE 3% 56.7 55.2 54.9 2 30.6 25.8 423 483 
Radio and TV receiving equipment.................... 365 96.1 97.9 97.0 96. Vv Vv V/ 0.0 
tT, 366 46.1 45.5 458 31.6 13.5 21.1 35.4 75.2 
Electronic components... ose 367 70.3 70.5 70.6 49.4 96.0 81.5 46.9 30.2 
Other electrical equipment 361-64 369 71.9 714 68.9 67.1 12.1 0.0 62.1 91 
T 37 43.8 43.3 465 436 §7.1 66.8 2.7 2.0 
Motor vehicles and motor vehicies 
ETT 371 30.6 = 30.6 a 98 4 85.1 0.2 03 
Other transportation equipment......... 373-75,379 78.5 8 788 24. Vv Vv 93.2 0.0 
Aircraft and missiles.................... 372,376 50.4 50.6 $1.1 $0.1 52.7 19.3 14 87 
Professional and scientific instruments 38 87.1 87.9 87.2 66.0 740 28 86.1 5.0 
Scientific and mechanical measuring 
‘viniensdomenntnar ten an 381-82 848 87.0 846 86.0 76.7 37.0 26.6 2.0 
= — w 383-87 884 88.1 88.5 56.3 21.9 0.0 87.0 5.2 
Other manufacturing industnes 21,27,31,39 52.5 487 43.2 48.4 0.0 0.0 25.8 0.0 
Nonmanufactuning industries 10-11, 14-17,40- 51.1 497 50.7 47.1 38.3 53.7 20.2 12.5 
42,44-51 53-54, 
56,60,62-63,72- 
73,78,806-07 87 
1/ Represents no basis for imputation 


SOURCE: Nationa! Science Foundation/SRS, Survey of Research and Development in Industry: 1991 
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Table B-4. Funds for performance of basic research, applied research, and development, by industry and source of funds: 1989 
Page 1 of2 
Total Basic Applied 
industry SIC code 
Total Federal Company Total Federal Company Total Federai Company 
[Dollars in millions} 

Total ital 101,854 31,292 70,562 3,358 924 2.433 16.683 3,803 12,879 
Food, kindred, and tobacco products 20-21 (D) (D) 1.284 (S) 0 (S) (D) (O)} 12 
Textiles and apparel... 22-23 (D) (D) (S) (0) 0 (D) 12 0 11,685 
Lumber, wood products, and furniture 24-25 172 0 172 (D) 0 (0D) (D) 0 (D) 
Paper and allied products... 26 686 0 686 27 0 27 121 0 121 
Chemucais and allied products... 28] 11,466 83 11,383 654 8 (S) 3,436 7 3,429 

industrial chemicais.........___.. ae 281-82.286 4.039 73 3.960 232 8 223 (D) (D) 1,060 
Drugs and medicines 283 (D) (0) 5.164 (S) 0 (S) (OD) (D) 1,621 
Other chemicals 284-85 287-89] (D) (D) 2.259 52 0 (S) (Dd) (D) 748 
Petroleum refining and extraction 13,29 2,066 (S) 2,050 (D) (0) 72 (D) (0) 671 
Rubber la a 30 (D) (D) 678 17 0 17 (0) (D) 45 
Stone, clay, and glass products 32 (D) (D) 863 (D) (D) 169 (0D) (PD) 386 
Primary Peon cat ele 33 749 34 715 78 0 (S) (0) (v) 176 
Ferrous metals and products. 331-32,3398-99 (D) (D) 254 (D) 0 (D) (D) (D) (D) 
Nonferrous metais and products 333-36 (D) (D) 461 (D) 0 (D) (D) (D) (D) 
£ Fabricated metal products... «4 800 135 664 23 0 23 (0) (0) 86 
Reena SE 35 14,635 1,157 13,478 (0) (0) (S) (D)] (D) 2,375 
Office, computing, and accounting machines 357 (0) (D) 10,780 (D) (0) (S) (D) (D) 2,037 
Other machinery, except electrical. . - ' 351-56,358-59 (D) (D) 2,698 65 0 65 (D) (D) 338 
Electrical equipment. ate rahe 36 16.929 5.288 11,641 (D) (0) 406 (D) (0) 2,185 
Radio and TV receiving equipment — 365 64 0 84 (D) 0 (D) (D) (0) 
Communication equipment... 366 10,539 4.719 5,820 (0) 22 (D) (0) (S) (D) 
Electronic components... — anne 367 4,990 $32 4458 (D) (D) 70 (D) (D) 1,458 
Other electrical equipment... 361-64,369 1,316 37 1,279 (S) (D) (D) 160 ) 160 
Transportation equipment... 37 36 844 21,761 15,083 561 405 156 3,060 (D) (0) 
Motor vehicles end motor vehicies equipment 371 (D) (D) 8,725 54 0 54 (D) (D) (D) 
Other transportation equipment. | 373-75,379 (D) (D) 353 3 0 (S) (0) ) (0) 
Aircraft and missiles... , ; 372,376 25,638 19.633 6,005 504 405 99 2.379 1,547 832 
Professional and scientific instruments 38} 5.743 113 5.630 (D) (D) 211 616 21 595 
Scientific and mechanical measuring 381-82 1,868 (S) 1,858 (S) 0 (S) (D) (D) 75 

instruments... 383-87 3,875 103 3,772 (D) (D) 186 (0) (D) 521 
Other manufacturing industnes 27,31,39 (D) (D) 400 (S) 0 (S) 50 0 50 
Nonmanufactunng industnes 10-11, 14-17,40- 8.286 2.666 5.620 757 475 282 1,560 641 919 

42,44-51 53-54, 
56 60,62-63,72- 
73,78,806-07 87 


See explanatory information and SOURCE at end of table 
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Table B-4. Funds for performance of basic research, applied research, and development, by industry and source of funds: 1989 


Page 2 of 2 
Expenditures Percent of expenditures 
Development Noi Srstndbuted not distnbuted 
industry SIC code 
Total Federal Company | Total Federai Company Total Federal Company 
[Dollars in mulhons} 

Total = —_ - 56 869 18,423 38 446 24 944 8.141 16,803 24 26 24 
Food. lundred. and tobacco products (0) 608 246 0 246 (0) 0.0 19.2 
Textiles and apparel 80 (D) (0) 112 0 112 (0) 00 $23 
Lumber, wood products, and furniture 56 56 56 0 56 32.5 0.0 32.5 
Paper and alhed products. 260 0 260 279 0 279 406 0.0 406 
Chermucais and allied products 4 606 33 4572 2.771 ce] 2.73% 242 414 240 

aq (D)} 1.459 1,250 33 1,217 30.9 411 30.7 
Drugs and medicines ( 1,957 1,219 3 1.216 (D)} 235 
Other chemicais (D) (0) 1,157 303 0 303 (D) 0.0 134 
Petroleum refining and extraction 673 3 670 649 12 637 314 75.8 31.1 
Rubber (D) (OD) 177 439 0 439 (0) 00 648 
Stone. clay. and glass products (D) (0) 242 67 re) 67 (0) 0.0 7.7 
Primary bie (D) (D) 301 161 1 160 215 3.9 22.3 
Ferrous metals and products (D) (0) 75 113 1 112 (D) (0) 442 
Nonferrous metals and products (0) (OD) 227 48 1 47 (D) (0)} 103 
Fabncated metal products (0) (0) 222 (D) (dD) 334 (0) (0) 50 
(0) (S) 2,088 81 2,006 14 7 15 
Office. computing, and accountng machines ) (D) (S) 1,229 ) 1,229 (0) 0 14 
Other machinery. except electnc2! 1,536 18 1,518 859 82 777 ‘.> (D)} 29 
Electncal 9.571 3.027 6 544 3,735 1.229 2.506 22 23 22 
Radio and TV recenving equipment (D) ry) (D)} 71 0 71 85 0 85 
7,027 2.767 4.260 1,804 1.043 761 17.1 22.1 13.1 
Electronic (0) (0) 1,729 1,361 160 1,201 27.3 30.1 26.9 
Other electncal equipment (0) (D) 499 25 474 37.9 68 8 37.0 
Transportaton equipment 37 23,397 (D) (OD) 9 826 6,111 3,716 26.7 28.1 246 
Motor vetucies and motor vehicles equipment 371 (0) (D) (D) 3.490 798 2.693 (0) (D) 309 
Other transportaton equipment 373-75,.379 (D) (D) (D) 233 52 181 (0) (0D) 513 
Aurcraft and missies 372.376] 16.652 12,421 4.231 6,103 5.260 842 23.8 26 8 14.0 
Professional and scientific instruments 38 (D) (D) 1,790 3,047 13 3,034 53.1 116 53.9 
Scientific and mechanical measunng 381-82 280 0 280 1 484 5 1,479 794 §20 796 
instruments 
Optcal. surgical. photographic. and other 

383-87 (D) (D) 1,510 1,563 8 1.555 403 75 412 
Other manufactunng indusines 27.31.39 249 0 249 (D) (D) 68 (D) 100.0 17.1 
Nonmanufactunng industnes 10-11, 14-17,40- 2.539 S47 2.592 2.430 603 1,827 29.3 226 32.5 

42 44-51 53-54 

56,60 62-63, 72- 

73,78,806-07 87 


KEY (D) = Data have been withheld to avoid disclosinn operations of individual compames 
(S) = Data nave been withheld because of imputation of more than 50 percent 


NOTE The character-of-work estimation procedure was revised for 1986 and later years, hence. these data are not directly comparable with data for 1985 and earlier years See technical notes for a more 
comprehensive discussion of this change 


SOURCE Natona! Science Foundation/SRS. Survey of Research and Development in industry. 1991 
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Table B-5. Funds for performance of basic research, applied research, anc ¢2welopment, by industry and source of funds: 1990 


Page 1 of2 
Total | Basic Appwed 
industry SIC code 
Total Federal | Company | Total Fecea Company Total F ecera: Company 
[Dotars in mihons) 
Total 104 606 30.626 73.980 3.574 967 2.607 17,658 4101 13,5587 
333 
Food. kindred. and tobacco products 20-21 (D) (0) 1,308 131 0 (S) 3$2 ie) 352 
Textiles and appare: 22-23 (0) (D) 242 (0) fs) (0) 18 0 18 
Lumber, wood products. and furniture 24-25 183 Qo 183 (D) 0 (0) (0) Qo (0) 
Paper and albed products. 26 73 0 73 (0) 0 (0) (0) 0 (0) 
Chemucais and aled products 28 12,344 67 12,277 (S) (S) (S) 3,776 6 3,770 
industnal chermncais. 281-82.286 4.337 65 4.272 221 (S) 218 (0) (0) 1.279 
Drugs and medicines _ 283 (0) ©) 5 366 S 0 (S) (0) (0) 1734 
Other chermucais. 284-85 287-89 (0) (0) 2.638 (S) 0 (S) (0) (0) (S) 
Petroleum refining and extracton 13.29 2.129 (S) 2.113 (0) (0) 87 696 1 695 
Rubber 30 (0) (0) 730 28 0 28 (D) (0) $3 
Stone, clay. and giass products 32 (0) (D) 894 (D) (0) 190 (0) (D) 393 
Prnmary metais. 33 (0) (0) 801 (S) ) (S) (D) (OD) (S) 
Ferrous metals and products 331-32,.3398-99 (0D) (0D) 245 (0) 0 (0) (0) (D) 67 
Nonferrous metals and products 333-36 (0) (0) 556 (0) 0 (0) (0) (D) (S) 
Fabncated metal products x) 778 134 644 25 0 25 98 (0) (0) 
; 35 14.696 916 13,780 (0) (0) (0) (0) (D) (0) 
Office. computing. and accountng machines 357 (D) (0) 14,073 (D) (0) 139 (0) (D) 1.806 
Other machinery. except electncai 351-56,358-59 (0) (D) 2.707 (0) (0) (0) (0) (0) (0) 
Electncal equipment 3% 17,723 $.592 12,131 423 20 404 3.633 1,351 2.262 
Radio and TV recening equipment 365 93 re) 93 (dD) 0 (0) (0) fe) (0) 
Communicaton 366 10,770 4.838 5,932 (D) (D) (D) (D) (D» (0) 
Electronic components. 367 5.432 723 4,709 (D) (0) 93 (0)] (0) 1 465 
Other electncai equipment 361-64 369 1,428 31 1.397 67 0 67 195 8) 195 
Transportabon equipment 37 36,019 21,027 14,992 583 385 198 (0) (OD, 1.718 
Motor vetcies and motor vehicies equipment 371 (0) (0) 8 548 73 0 73 648 (0) (0) 
Other transportaton equipment 373-75.370) (0) (D) 304 3 0 3 (0) 0 (0) 
Ancraft and missiles... 372.376 25.356 19.216 6,140 507 385 122 2.672 1433 1.240 
Professional and scentfic instruments 38 6.194 99 6,095 (0) (O)} 199 619 19 600 
Saentific and mechanical measunng instruments 381-82 2.096 (S) 2.086 (0) (D) 16 (0) (0) 78 
Optcal, surgical, photographic, and other 
instruments. 383-87 4,098 89 4,009 (0) (0) 184 (0) (0) 522 
Other manufacturing industnes 27,31,39 (D) (0) 472 50 0 50 65 0 65 
Nonmanufactunng indusines. 10-11, 14-17_40- 9.274 2.686 6 588 851 534 317 1.645 613 1,033 
4244-51 53-54, 
56,60 62-63, 72- 
73,78,806-07 87 


See explanatory informaton and SOURCE at end of table 
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Table B-5. Funds for performance of basic research, applied research, and development, by industry and source of funds: 1990 


Page 2 of2 
Expenditures Percent of expenditures 
inousty SIC code Oeveropment not crstnbuted not cstndDuted 
Total Federal | comeary | Total Federal Company Total Federal Company 
[Dollars in mulhons} 

Total 56.474 17.914 38.550 26 900 7.643 19.257 257 25.0 260 
Food. undred. and tobacco products. 601 Q 601 (0) (0) 224 (0) 100 0 171 
Texbies and appare 73 (0) 131 Q 131 ) 00 S42 
Lumber wood products. and fu-mture 6s 0 65 + 0 a] 23.6 00 236 
Paper and albed products. 299 ie) 299 os 0 264 403 00 403 
Crvermcais and albec products 4 996 23 4.973 2.922 % 2 886 23.7 $3.0 23.5 

ingusina! Chermucais: 1496 1.312 35 1.277 x3 544 239 
Drugs and mediones 1969 139 1 1.318 (0) 246 
Otner chermcais 1 506 0 1506 291 0 291 (0) 00 11.0 
Petroteum refirung and extrachon (0) 748 595 12 $83 279 77.1 276 
(0) 168 48° 1 481 (0) (0) 65.9 
Stone Clay and giass products 238 72 0 72 (0) 00 61 
ae (0) 195 3 192 (0) (0) 240 
Ferrous metais and products 63 (0) 116 2 113 (0) 463 
Nonferrous metals and products (S) (0) 79 1 78 41 
Fabncated metal products 281 (0) (0) 373 3% 335 479 284 519 
9.520 2 042 100 1 $42 38 ck] 41 
Office computing and accountng mactwnes (0) 7.965 1,163 0 1.163 () 00 10.5 
Other mactwnery except electncai (0) (0) 1,555 879 100 779 (0) 268 
Electnca: equipment 9 682 2.929 6.753 3.964 1233 2.691 225 23.1 222 
Radio and TV recerwing equipment 1 Q 1 76 Q 76 8? 5 00 625 
Commurmcaton equipment 6 960 2 689 4271 1 685 884 80) 1S 183 135 
Electromc components 2.051 218 16s 1.76 399 1.317 316 55.2 280 
Otner electncai equipment 660 22 638 $07 10 497 35.5 ws 356 
Transportabon equipment (0) oI 9.327 9.353 5.605 3.748 260 267 25.0 
Motor venicies and Motor vehicles equipment (0) (0) (0) 3.413 585 2.828 Oo) © 33.1 
Other transportaton equipment (0) (0) (0) 242 61 181 596 
Awcraft and russes. 16.479 12 440 4.039 5 698 4959 740 225 258 120 
Professional and scentfic instruments (0) (0) 1.939 3365 9 3,356 a 91 $51 
Soentic and mechanical measunng instruments 313 0 313 1 685 5 1 680 804 491 805 
Optcal. surgical. photograpmc and other 

struments (0) (0) 1.627 1 680 4 1676 410 46 418 
Other manutactunng indusines 27 31 38] 282 0 262 ( (0) 74 (O)} 100 0 67 
Nonmanutactunng indusines 10-11 14-17 40- 4038 992 3,046 2.740 547 2.193 235 204 333 

42 44-51 53-6 
56 60 62-63 72- 
73.78.806-07 87 


KEY (0) = Data Nave Deen withheld to avon drsciosing operabons of indwidual compames 
(S) = Data Nave Deen writheid because of imputabon of more than 50 percent 


NOTE The character-of-work esimaton procedure was revised for 1966 and later years ence these data are not directly comparable with data for 1985 and earker years See techmcal notes for a more 
Comprenensive discussion of Its Change 


SOURCE Natonai Scence FoundatowSRS. Survey of Research and Development in industry 1991 
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Table B-6. Funds for performance of basic research, appiied research, and development by industry and source of funds: 1991 


Page 1o2 
Tota! Basac Appuec 
inousry Sac code 
Total Federal Company Tom | Federai | Company Total Federai Company 
[Domars in malhons) 
25 308 76.938 $18 2545 19.387 4053 5.334 
0 | 130 Q 128 383 Q 383 
(0) 215 0 ( (Ss) 0 (‘S) 
0 180 ie) 51 i) $1 
) Ts Cc (0) 124 0 124 
89 3 0e4 < 6 461 11 4149 
83 4380 4 228 (0) 1276 
(0) 6 088 ) (S) 2.017 
{ 2646 i) xs (0) Ts6 
10 2235 (0) 108 (0) 6:3 
oe 0 (S) (0) 9’ 
(0) 695 | (0) 177 418 
7 819 ) (S$) (0) (S$) 
(OD) 48 Q (0) ( (oO 
(0) S75 ) (0) (0) (0) (0) 
1” 626 3 0 13 (0) (0) 36 
1.055 “CM (Oy ~ 271 (Dd) (0) 2.193 
(0) 10. $27 (0) (0) oa (0) (0) 1 620 
(0) 3807 ‘io (0) 17 (0) (0) 573 
4624 12.455 43) 7 424 3 655 10s 2558 
Q i] (OW 0 (0) (0) 0 (0) 
4212 6.232 (0) (0) (0) (0) (0) (0 
$95 4738 (Oy (0) 81 (0) (0) 1337 
7 1419 68 Q 68 453 Q 453 
16.217 $874 498 _ a 151 3.622 1 683 1 $99 
(0) 3998 61 0 61 ©) CY (0) 
(0) o8e 6 0 6 ©] \0) (0) 
6.104 6 588 431 Mr? ad 2.70 1278 1422 
100 6.521 (O» (Oy ‘e7 Too 9 TT? 
(S) 2143 Oo (0) 12 (0) (0) (Ss) 
93 4378 (0) (0) 185 (0) (0) 564 
Other manutactun eg ndusines 27 31.39) (0) (0) ay 9 0 9 (0) (0) 65 
Nonmanutactunng ir tusines 10-11. 14-17 40. 9.642 2815 6.827 829 $34 295 23% 723 1 S97 
42 44-51 53-54 
56.60 62-63 72- 
73.78,.806-07 87 


See explanatory nformabon and SOURCE at end of tabie 
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Table B-6. Funds for performance of basic research, applied research, and development by industry and source of funds: 1991 


Page 2 of 2 
Expenditures Percent of expenditures 
Total Federal Company Total Federal Cornpany Total Federal Company 
[Dollars in millions) 

a 58,941 14,845 44,096 20,454 5,492 14,962 20.0 21.7 19.4 
Food, kindred, and tobacco products... 20-21 613 0 613 226 0 226 166 0.0 16.6 
RR ER TIT 22-23 110 (D) (D) 44 0 44 (D) 0.0 20.4 
Lumber, wood products, and furniture... 24-25 (D) 0 (D) 26 0 26 16.2 0.0 16.2 
Paper and allied products... 26 (D) 0 (D) 241 0 241 33.6 0.0 33.6 
Chemicals and allied products 28 5,626 (S) 5,585 2,753 34 2,721 20.9 37.6 20.8 

i ETS 281-82,286 (D) (D) (S) 1,280 33 1,247 28.9 39.9 28.7 
Drugs and medicines 283 2,378 1 2,377 1,385 0 1,385 (D) 0.0 22.7 
Other chemicals 284-85 287-89 (D) (D) 1,707 88 1 87 (D) (D) 3.3 
Petroleum refining anc extraction 13,29 (D) (D) 848 667 1 666 29.7 10.4 29.8 
Rubber easel 30 (D) (0) 169 412 0 412 (D) 0.0 594 
Stone, clay, 3nd giass products 32 (D) (D) 253 52 1 52 (D) (D) 5.8 
Primary metals... 33 (D) (D) 351 164 1 164 19.6 0.1 20.0 
Ferrous metals and pi oducts 331-32,3398-99 (D) (D) 77 96 1 96 39.1 3.5 39.1 
Nonferrous metals anc’ products 333-36 (D) (D) (S) BB | 0 68 115 0.0 118 
Fabncated metal products 34 (D) (D) 325 23€ 44 192 31.2 33.5 30.8 
ee 35 (D) (D) 19,454 1,209 34 1,115 8.0 8.9 8.0 
Office. computing, and accounting machines 357 (D) (D) 7,979 774 8] 774 (D) 0.0 7.3 
Other machinery, except electrical 351-56, 358-59 (D) (D) 2,475 436 a4 342 (D) (D) 98 
Electrical : 36 10,256 2,794 7,462 2,938 927 2,011 17.0 19.2 16.1 
Radio and TV recerving equipment 365 (S) 0 (S) 40 0 40 51.9 0.0 519 
366 7,095 2,550 4,545 1,380 728 652 13.2 17.3 10.5 
Electronic componer.ts 367 2.414 236 2.178 1,320 190 1,130 248 31.9 23.9 
Other electricai eq pment 361-64, 369 718 (S) (S) 197 9 188 13.7 544 13.2 
T 3/7 20,727 10.141 10.586 7.244 4,046 3,198 22.6 24.9 20.1 
Motor vehicies and motor vehcies equipment 371 (D) (D) (D) 2.660 6 2.6°4 (D) (D) 295 
Other transportation 373-75,379 (D) (D) (D) 216 85 131 (D) (D) 457 
Aurcraft and misses 372,376 14.194 9.523 4,670 4.368 3,955 413 20 1 26.2 63 
Professional ani! soentific instruments 38 (D) (OD) 2,389 3,171 7 3,164 479 7.1 485 
Saentfic and mechan.cal measunng instruments 381-82 (D) (D) 471 1,553 0) 1,553 723 0.0 72.5 
Optical. surgical. pYotogranhuc, and othe: 
383-87 (D) (D) 1,919 1,617 7 1,610 36.2 76 38 
Other manutactunng industnes 27.31.39 (D) (D) 315 18 0 15 (D) 0.0 35 
10-11, 14-17 40- 5 444 1,219 4225 1 056 3x40 6 11.0 12.1 105 
42 44-51 53-54 
56 60 62-63 72- 
73.78 866-07 87 
KEY (D) = Cata nave been withheld to avon Grsciosing operatons of individual compames 


(S) = Data nave been withheld because of emputator of more than 50 percent 


NOTE The character-of-work estmabon procedure was revised for 1966 and later years hence these data are no’ directly comparable with data for 1985 and earver years See technical notes for a more 


comprehensive Grscussion of this Change 


SOURCE Natonai Scence FoundatowSRS Survey of Research anc Development in industry 
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if combining both mandatory and voluntary items on one 
questionn:.ire influences response rates. For this test 

the 1990 sample was divided into two panels of ap- 

proximately equal size. One panel, the mandatory 

panel, was asked to report as usual (four mandatory 

items and the remainder voluntary), and the other panel, 

the voluntary panel, was asked to report all items on a 
completely voluntary basis. The result of the test was a 
decrease in the overall survey nse rate to 80 

percent from levels of 88 percent in 1989 and 89 

percent in 1988. The response rates for the mandatory 

and voluntary panels were 89 percent and 69 percent, 

respectively. Detailed results of the test were published 

in Research and Development in Industry: 1990 

(NSF 94-304). 


Response Rates and Mandatory 
Versus Voluntary Reporting 


Detailed unit and item response rates for the 1991 
survey are shown in tables B-7 and B-8, respectively. 


Current survey reporting requirements divide 
survey items into two groups: mandatory and voluntary. 
Response to four data items on the questionnaires (total 
R&D expenditures, Federal R&D funds, net sales, and 
total employment) is mandatory, whereas response to 
the remaining items is voluntary. During the 1990 
survey cycle, NSF conducted a test of the effect of 
reporting on 2 completely voluntary basis to determine 


Table B-7. Unit response rates: Number of companies responding to survey, by industry: 1991 


Page ‘of1 
Entire survey panel 
Industry SIC code Response 
Number of rate 
companies 
receiving form [Percent] 
eT 1,648 852 
Food, kindred, and tobacco products 20-21 62 903 
Textiles and apparel... == 39 87.2 
Lumber, wood products, and furniture 24-25 36 86.1 
Paper and allied products 26 37 919 
Chemicals and allied products. essen 28] 142 93.7 
industnal chemicals 281-82,286 46 93.5 
Drugs and medicines 283 35 943 
Other chy micais 284-85 287-89 61 934 
Petroleum refining and extraction 13,29 26 96.2 
Rubber products 30} 37 86 5 
Stone, clay, and glass products 32 25 88.0 
Primary metals 33 50 88 0 
Ferrous metals and products 331-32,3398-99 23 870 
Nonferrous metals and products 333-36 27 889 
Fabncated meta! products 34 59 647 
35 279 832 
Office. computing, and accounting machines 357 93 731 
Other machinery, except electncal 351-56, 358-59 186 88 2 
Electrncal 36 267 873 
Radio and TV receiving equipment 365 5 400 
Communication equipment 366 70 90 0 
Electronic components 367 98 68 6 
Other electncal equipment 361-64 369) 44 86 2 
Transportation 37 127 850 
Motor vehicles and motor vehicles equipment 371 37 811 
Other transportation equipment 373-75,379 14 786 
Awcraft and rmussiles 372.376 76 882 
Professional and scientific instruments 38] 139 77.0 
Scientific and mechanical measunng instruments : 381-82 72 750 
Optical, surgical, photographic, and other 

383-87 6” 791 
Other manufactunng industnes 27,31,39) 40 875 
industnes . 10-11, 14-17,40- 283 606 

42,44-51 53-54, 

56 60,62-63,72- 

72,78,306-07 87 


SOURCE National Science FoundatiowSRS, Survey of Research and Development in industry 1991 


102 


Table B-8. item response rates: 1991 


[Percent] 
Page 1 of 1 
Data item Overall 
Sales 84.7 
Total employment 84.2 
Scientists and engineers 58.6 
Federal R&D 51.4 
Company R&D 79.3 
Total R&D 843 
Energy R&D 43.0 
Pollution abatement R&D 43.3 
Foreign R&D 53.7 
Contracted out 52.1 


SOURCE: Nationa! Science Foundation/SRS, Survey of Research and Development in industry: 1991 
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Comparability of Statistics 


Several procedures have been undertaken to revise 
data and maintain the reliability of the time series. 
Revisions affecting the comparability of current-year 
with most recent prior-year statistics and historical 
Statistics are explained below. 


Two-Year Comparability 

Before the survey questionnaires are mailed each 
year, Census imprints the data reported by the respon- 
dent the previous year (or 2 years earlier for items 
asked only in odd-numbered years). Respondents are 
asked to adjust data for the previous year(s), if neces- 
Sary, to make them comparable to data provided for the 
current year. Such adjustments are necessitated by any 
of several developments, e.g., changes in company 
structure such as mergers, acquisitions, or divestitures; 
changes in reporting concepts; and even correction of 
any crrors that may have been made previously. Thus, 
there is comparability in the reporting of survey data 
over any 2-year period. 


These adjustments can be examined by comparing 
data for the same year reported in two succeeding 
periods, e.g., 1990 data appearing in Research and 
Development in Industry: 1990 may differ from 1990 
data in this volume. Totals for broad classifications are 
likely to be very close in the two editions; differences 
may be more noticeable in the finer detail. These 
differences underscore the point that the measures are 
approximate and indicative rather than precise. 


Historical Revisions 

The published industry R&D survey statistics are 
revised periodically, usually because of changes in the 
SIC code classifications of companies. In addition, 
other major revisions have been made. Reasons for 
revisions are discussed below. 


Companies may shift from one SIC code into 


another because of (1) the ~ or decline of product 
lines; (7) the merger of tw« ore Companies; (3) the 
acquisition of one company « » «:other; (4) divestiture; 


or (5) the formation of cong.onerates. When Census is 
aware of the year in which changes (2), (3), (4), or (5) 
cccurred (respondents are asked on the questionnaire 
about changes ::, »wnership), the firm’s data are 


reclassified into the new industry for the year the 
change actually occurred. If a change is not discov- 
ered until a new sample is selected or if it cannot be 
determined when a change actually occurred (i.e., (1)), 
other methodologies are used to adjust, or backcast, the 
data to reflect the move of a company out of one 
industry and into another. 


1. The 1967-76 Period 

The SIC codes assigned to companies in the panel 
for the years 1967 through 1975 were based on data 
reported in the 1967 economic census. The 1974 
Standard Statistical Establishment List file was used to 
assign SIC codes to companies in the next panel chosen 
for the 1976 survey. These codes were used to revise 
1975 data received in the 1976 survey. The SIC codes 
of companies in the 1967 and 1976 panels were exam- 
ined to determine which companies had changed Classi- 
fications. Since it was not known in which year 
changes actually occurred, data for companies that had 
changed SIC codes were revised for the years 1968 
through 1974, to smooth the changes over the period 
1967-76. To illustrate, if a company was originally in 
SIC A in 1967 but was discovered to be in SIC B in 
1974, its data for 1967-74 were allocated between the 
two industries as follows: for 1967, all of the 
company’s data were retained in industry A; for 1968, 
14.3 percent of the company’s data were allocated to 
industry B, and the remainder retained in industry A; for 
1969, 28.6 percent were allocated to industry B, and the 
remain Jer retained in industry A; and so on until 1974, 
when all of the company’s data were allocated to 
industry B. 


2. The 1976-81 Period 

Backcasting revisions in the data for 1976-80 were 
also made to reflect the classification changes revealed 
in the new sample drawn in 1981, however, a different 
methodology was used for the revisions. 


When the new panel was selected in 1981, compa- 
nies were assigned SIC codes from Census’ 1981 SSEL 
and the 1981 Enterprise Files. Prior-period (1980) data 
were collected in the 1981 survey. These data were 
presumed to be more accurate than those collected in 
the i980 survey, because they reflected not only 
updated SIC code classifications but were obtained 
from a larger panel, providing better coverage of U.S. 


industry. Data obtained for 1976-80, using the panel 
selected in 1976, were revised subject to the following 
constraints: 


a. Data for 1976, revised from the 1977 
survey, would remain unchanged, 
since this was the first year of the 
1976 panel and since that panel was 
an accurate reflection of company 
SIC codes in 1976. 


b. Data for 1980 collected in the 1981 
survey would be used instead of the 
1980 data collected in the 1980 
survey. 


An algorithm was used to link data from 1976 with 
those collected in 1981, preserving to the greatest 
extent possible year-to-year trends in data for each 
industry by revising data for the years 1977, 1978, and 
1979. 


The following data elements were adjusted, using 
the methodologies just described: Funds spent on 
R&D (total, Federal, company and other, and R&D 
performed outside the United States); number of full- 
time equivalent (FTE) R&D scientists and engineers; 
total and company and other R&D funds as a percent 
of net sales; and cost per R&D scientist or engineer. 
No adjustments were made in other data elements. 


3. The 1981-86 Period 

Similar backcasting revisions in the data were 
made in 1987 for the industry data previously reported 
for the years 1981-86. Several other adjustments 
were made in 1987 in addition to the original methodol- 
ogy described for the revisions made in 1981. 


When the 1987 sample was selected, companies 
were assigned SIC codes from the 1987 SSEL file. 
Companies in the sample were asked to submit their 
prior-year (1986) data along with the information 
collected for the 1987 survey. These new 1986 data 
were used in lieu of the data originally collected in the 
1986 survey because they reflected updated SIC code 
classifications of companies and also were collected 
from a much larger sample that was designed to 
provide better coverage of U.S. industry, particularly 
ihe nonmanufacturing portion. Data obtained for 
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198 1-86 using the panel selected in 1981 were revised 
in 1987, subject to the following constraints: 


a. Data for 1981, revised from the 1982 
survey, would remain unchanged, since 
this was the first year the 1981 panel 
was used, and since that panel was an 
accurate reflection of company SIC 
codes in that year. 


b. Data for 1986 collected in the 1987 
survey would be used instead of the 
1986 data collected in the 1986 survey. 


There was an increase of $9.3 million between the 
1986 data based on the old panel and the 1986 data 
reported by the new panel identified in 1987. Most of 
that aggregate revision was caused by the addition of 
new R&D performing firms identified through the 
revised sampling procedures in 1987. An algorithm was 
used to link data from 1981 with those collected in 
1987, to the greatest extent possible preserving year-to- 
year trends that had previously been reported in data for 
each industry by revising data for the years 1982, 1983, 
1984, and 1985. 


4. Federal Data for 1986 


Data for a merger between two Companies were 
incorrectly processed in the 1988 tabulations, resulting 
in an overcount of Federal R&D support for industry in 
the amount of $356 million in 1986. The corrected 
1986 industry R&D total (company, Federal, and other 
funds) is $87,823 million, and the Federal total is 
$27,891 million. These corrections are reflected in the 
detailed statistical tables in this report. No revisions to 
1988 individual industry statistics that were published 
were necessary, because statistics for the affected 
industry were suppressed to avoid possible disclosure 
of infcrmation about operations of individual companies 
(i.e., tose data cells are marked with the symbol “D") 


5. Data Reevaluations for 1987 

Many of the small firms identified in the 1987 
sample were receiving this kind of survey questionnaire 
for the first time, and some were unaccustomed to 
reporting financial information rounded to the nearest 
thousand dollars. Several of these firms, therefore, 
mistakenly reported their expenditures for RAD in 


dollars, not thousands of dollars as requested. 
Consequently, several firms were selected for the 1987 
panel based on an incorrectly reported estimate of the 
size of their R&D program. Many of these firms 
realized the error whea they received the 1988 form 
with the preprinted 1987 data. The respondents 
corrected their 1987 data when they submitted the 
1988 forms. 


Furthermore, for 1988 several of these firms 
reported that they had no R&D program, even though 
they had previously reported expenditures for R&D 
activities in the 1987 survey. After verifying by phone 
that these firms had no R&D activity, Census staff 
declared these firms to be cut-of-scope and blanked the 
erroneous information from the 1987 estimates during 
processing of the 1988 survey results. 
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Similar reporting errors were encountered during 
the data collection and processing for the 1929 survey. 
In addition, review of the 1989 estimates revea'ed an 
error in the revision procedure used for firms discovered 
to be out-of-scope in 1988. This error resulted in only a 
partial correction for these firms during the 1988 
processing. These errors caused Census to take the 
unusual step of revising the 1987 R&D expenditure 
estimates during 1989 survey processing. Revisions to 
other than only previous year data are rarely done, 
except during sample years when historical adjustments 
are made to account for shifts in industrial 
classification. 


Survey Definitions” 


Cost per R&D scientist or engineer - the arith- 
metic mean of the numbers of FTE R&D scientists and 
engineers reported for January in 2 consecutive years 
divided into the total R&D expenditures of the earlier 
year, with the rz 0 attributed to the earlier year. (For 
example, the mean of the numbers of FTE R&D 
scientists and engineers in January 1991 and January 
1992 is divided into total 1991 R&D expenditures for a 
total cost per R&D scientist or engineer in 1991.) 


Employment, FTE R&D scientists and engineers - 


persons engaged in scientific or engineering work at a 
level that requires knowledge of physical, life, engineer- 
ing, or mathematical science, equivalent. at least, to that 
acquired through completion of a 4-year college pro- 
gram with a major in one of those fields, employed by 
the company during the January following the survey 
year. (The statistics in this report show the full-time 
equivalent (FTE) employment. The FTE is the number 
of scientists and engineers in the company who are 
assigned full-time to R&D projects together with the 
fraction of total work time spent on R&D projects by 
non-full-time R&D scientists and engineers.) 


Employment, total - number of persons Gd ™estically 
employed by R&D-performing companies i. «| 4ctivi- 
ties during the pay period that includes the 12tn of 
March. 


Federally funded research and development centers 
(FFRDCs): R&D performing organizations administered 
by industrial, educational, or other institutions on a nonprofit 
basis, exclusively or substantialty financed by the .~.deral 
Government. (FFRDCs are supported by the Federal 
Government cither to meet a particular R&D objective or, 
in some instances, to provide major facilities at universities 
for research and associated training purposes. R&D 
expenditures of the FFRDCs administered by industry are 
included with the Federal R&D data of the industry 
classification of each of the administering firms. The 
FFRDCs are listed below.) 


Supported by the Department of Energy: 
Bettis Atomic Power Laboratory 


Westinghouse Electric Corp. 
West Mifflin, PA 


* See section D for more detailed definitions contained in the 
instruction booklet sent to survey respondents 


Hanford Engineering Development Laboratory 
Westinghouse-Hanford Corp. 
Richland, WA 


Idaho National Engineering Laboratory 
EG&G Idaho, Inc.; 

Argonne National Laboratory, West; 
Rockwell International Corp.; 
Westinghouse Electric Corp. 

Idaho Falls, IA 


Knolls Atomic Power Laboratory 
General Electric Co 
Schenectady, NY 


Oak Ridge National Laboratory 
Martin Marietta Energy Systems, Inc. 
Oak Ridge, TN 


Sandia National Laboratories 
Western Electric Company, Inc.—Sandia Corp. 


Albuquerque, NM 


Savannah River Laboratory 
Westinghouse Electric Corp. 
Aiken, SC 


Supported by the National Institutes of Health, 
Department of Health and Human Services: 


NCI Frederick Cancer Research Facility 
Program Resources, Inc. 
Frederick, MD 


Funds for R&D, company (and other) - cost of 
R&D aciually performed within the company and 
funded by the company its-'f or by other non-Federal 
sources via contract, does no .<?ede the cost of R&D 
supported by companies but contracted to outside 
organizations, such as research institutions, universities 
and colleges, nonprofit organizations, or (to avoid 
double-counting) other companies. (Since this is a 
survey Of R&D performers, industrial firms that 
undertake R&D supported by outside organizations do 
report the funds received in payment for the R&D 
work they perform. These moneys are classified under 
the industries of the performing companies.) 
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Funds for R&D, Federal - receipts for R&D per- 
formed by the company on Federal R&D coatracts or 


subcontracts and R&D portions of procurement 
contracts and subcontracts. 


Funds for R&D, total - operating expenses incurred 
by a company in the conduct of R&D in its own 
laboratories or other company Owned or operated 
facilities including wages and salaries, materials and 
supplies consumed, property and other taxes, mainte- 
nance and repairs, depreciation, and an appropriate 
share of overhead and excluding capital expenditures. 


Net sales and receipts - dollar values for goods sold, 


or services rendered, by R& D-performing companies 
to customers (outside the company), including the 
Federal Government, less such items as returns, 
allowances, freight, charges, and excise taxes. (Do- 
metic intracompany transfers and sales by foreign 
subsidiaries are excluded, but transfers to foreign 
subsidiaries and export sales to foreign companies 
are included.) 


Research and development - basic and applied 
research in the sciences and engineering and the design 
and development of prototypes and processes, exclud- 
ing quality control, routine product testing, market 
research, sales promotion, sales service, other 
nontechnological activities or routine technical services, 
and research in the social sciences or psychology. 
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Basic research - original investigations fur the 
advancement of scientific knowledge not 
having specific immediate commercial objec- 
tives, although such investigations may be in 
fields of present or potential interest to the 
reporting company. 


Applied research - investigations for the 
discovery of new scientific knowledge having 
specific commercial objectives with respeci to 
products or processes. (Applied research 
differs from basic research chiefly in terms of 
the objectives of the reporting company.) 


Development - technical activities not routine 
in nature concerned w.ih translating research 
findings or other scientific knowledge into 
products or processes. (Not included are 
routine technical services to custome <s or other 
activities excluded above.) 


SECTION C. SURVEY DOCUMENTS 
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NATIONAL SCIENCE FOUNDATION 
1800 G STREET. N.W. 


FROM THE DIRECTOR 
NATIONAL SCIENCE FOUNDATION 


The National Science Foundation requests your company’s participation in its 1991 
Survey of Industrial Research and Development. This annual survey is the only source of 
detailed info: « ation on U.S. industry's research and development (R&D) performance. 


Your company’s participation is vital to the accuracy of the resulting information. 
Because R&D expenditures are concent, ated in relatively few companies, a completed 
response is needed from each surveyed firm — there is no good substitute for the 
information that you can provide. Your company can be assured of complete 
confidentiality. Survey data will be released only in aggregate form so that responses of 
individual companies cannot be identified. 


Survey results will be made available to government and industry officials, researchers, 
and other interested individuals. If you would like to receive a copy of the final 
blication or if you have suggestion; for improvements, please contact 
r. John Gawalt, Division of Science Resources Studies, Room L-609, National Science 
Foundation, Washington, D.C. 20550, or telephone him at (202) 634-4673. 


Sincerely, 


Nose 


Walter E. Massey 


Enclosures 


— | 


D142 (3 16-82) 


NO 


oy UNITED STATES DEPARTMENT OF COMMERCE 


RD-1-41 . . Bureau of the Census 

(3-92) y £ Washington, DC 20233-0001 
=e OFFICE OF THE DIRECTOR 

FROM THE DIRECTOR 

BUREAU OF THE CENSUS 


The Bureau of the Census conducts the “Survey of Industrial Research and Development” under 
sponsorship of the Nationa! Science Foundation. These measures of research and development 
expenditures by industry are important in analyzing and forecasting long-term economic growth, 
investigating determinants of productivity, formulating tax policy recommendations, and 
comparing individual research performance against industry averages. 


We are enclosing your report form and a file copy for the “Survey of Industria! Research and 
Development,” Report RD-1. To reduce response burden, we alternate between “long” and “short” 
versions of this reporting form. We are using the “long” version this year to obtain information for 
calendar year 1991. 


We are also enclosing an instruction manual. Please read it carefully, since it provides guidelines 
for reporting. You may want to refer to it as you complete your report. We recognize that you may 
not maintain book records for particular items. in such cases, please use carefully prepared 
estimates. 


The law (Title 13, United States Code) authorizes this report. Items 1A and 18 and Columns 2 and 4 
of Item 4C are part of the basic sti tistical program of the Bureau of the Census for manufacturing 
companies, and repo-ting of these items is mandatory. Response to the remainder of the inquiries 
is voluntary: however, we need your cooperation to make the results of the survey comprehensive 
and accurate. By Section 9 of the same law (Title 13), your report to the Census Bureau is fully 
confidential. Only sworn Census Bureau employees wil! see the information you reported, and they 
will use it only for statistical purposes. The law also provides that copies retained in your files are 
immune from legal process 


Please return the completed form within 60 days. If you have questions concerning this survey, 
please direct them to the Specia! Surveys Branch of our industry Division on (301) 763-5598 

if you need adcitional copies of *1e report or additional time, please cal! (8127) 288-3331. We 
appreciate your past cooperadon in this important survey and look forward to your continued 
participation. 


Sincerely, 


Barbara Everitt Bryant 


Enclosures 
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ronm RD-1(1) U.S. DEPARTMENT OF COMMERCE 
(3-16-82) 


BUREAU OF THE CENSUS 


COLLECTING AND COMPILING AGENT FOR 
THE NATIONAL SCIENCE FOUNDATION 
WASHINGTON, OC 20233 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1991 


Outline of Instructions 
Section 


General Instructions 


important Notes 


Section | - General Company Data 


Item 1 - Sales and Employment for Company 


See eeaeegeens eee ee eee s 2.428288 2.8 8-8 2 8. eee @ Oe 8 ee @ 


Section fl - Research and Development Performed Within the Company in the United States 


Definition of Research and Development 


SPge@eeseee eoaae2aeeoeegee Beeeseeeeedtcecea21s eee eo € ee 


Item 2 —- Research and Development Expenditures 


Item 3 — Research and Development Scientists and Engineers 


item 4 - Costs Incurred for Research and Development Performed within the Company by 
Meior Type and Source Of Funds ...... cc ccc ccc cc cece cece ccc ccccccccccsces 


Item 5 — Costs Incurred for Federal Research and Development by Principal Agency 


Item 6 — Costs Incurred for Research and Development Performed within the company by 


Dy CE Vi cheeesdeesedeceecececeessceeeenceesbeceeseseass 
Item 7 - Fields of Basic Research ....... 2... cc ccc eect eee ee eee ee eee eeeees 
item 8 - Applied Research and Development by Product Group .....................05. 
Item 9 — Cost of Research and Development Performed Within the Company, by State ...... 
Item 10 - Research and Development by Functional Category .................200 ee eee 
Item 11 -— Product Versus Process Applied Research and Development ................... 
Item 12 — Long Versus Short Term Research and Development Costs .................... 


Section Ill - Reporting of Research and Development Performed Outside the Company 


Item 13 - Total Company Funds Spent for Research and Development Activities 
Performed Outside the Company Within the United States .................... 


item 14 - Total Company Funds Spent for Research and Development Activities Performed by 
Foreign Subsidiaries Outside the United States ............ 0. cee eee eee eeeeee 


Item 15 -— Status of This Company on December 31, 1991 .......... 2.00 c cece eee cece eens 
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GENERAL INSTRUCTIONS 


Comprehensive and timely information about the nature 
and support of corporate research and development 
activities is an important component in the overall 
assessment of our nation’s scientific and technological 
resources. The information you provide is used to prepare 
national measures of industrial research and development 
not available from any other source. By carefully completing 
this report, the accuracy of this information is ensured. 


Estimates are Acceptable - if you cannot answer a 
question from your company records, please estimate the 
answer carefully. Direct any questions regarding this form 
to the Bureau of the Census, ATTN: Industry Division, 
Washington, DC 20233-0001 or call (301) 763-5538. 


Additional Forms - Photocopies of this form are 
acceptable. if you require additional forms, write to the 
Bureau of the Census, 1201 East 10th Street, 
Jeffersonville, IN 47132-0001 or call (812) 288-3331. 


Companies Reporting in Survey for the First Time - 
Companies which did not report in the 1990 survey are asked 
to provide figures for both 1990 and 1991. If the company 
had no R&D expenditures, complete only Item 1. Enter “No 
R&D* in the “Remarks” section, sign, and return the form. 


Figures for Earlier Years are Preposted on the Form - 
if your company reported for 1990, entries from that form 
have been copied on the present form. Please describe 
in the "Remarks" section (page 3 of the form) the 
reasons for any substantial increase or decrease in 
the 1991 figures entered on this form when 
compared to corresponding 1990 figures. Examples 
of such reasons are new government contracts, 
acquisitions and divestitures, revised accounting method, 
etc. If you acquired or disposed of a unit performing an 
important amount of research and development during 
the 2-year period, please identify the unit in "Remarks," 
2nd give the total amount of research and development 
accounted for by such unit. 


Revision of Earlier Year Figures - if your company 
reported for 1990, entries from that form are pre-printed on 
the current form. Please revise the 1990 figures to be 
comparable with 1991 data and explain in the “Remarks” 
section any significant revisions made. 


Report for Your Entire Company - Research and 
development activities for your entire domestic company 
should be reported, including all subsidiaries, divisions, 
etc. Report sales and employment figures for all parts of 
the company, even those that do not perform R&D, as long 
as they are located in the 50 states or the District of 
Columbia. 


Period Covered by the Report - Figures should be 
reported on a calendar year basis. Fiscal year data, 
however, are acceptabie for all items except for 
employment, provided your fiscal year ends between 
September and March. Please report employment figures 
(Items 18 and 3) for the specific time indicated for both of 
these items. 


Geographic Area Covered — The data relate to 
business firms which operate one or more 
establishments in one or nore of the 50 States or the 
District of Columbia. 


Public reporting burden for this coliection of information is 
estimated to average 19 hours per response, including time 
for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and 
completing and reviewing the collection of information. 
Send comments regarding the burden estimate or any 
other aspect of this collection of information including 
suggestions for reducing this burden to Herman G. 
Fleming, National Science Foundation, 1800 G Street, 
Washington, DC 20550; and to the Office of Information 
and Regulatory Affairs, Office of Management and Budget 
(OMB No. 3145-0027), Washington, OC 20503. 


thousands of dollars. 


expenditures. 


IMPORTANT NOTES 


e Financial information — Report all financial information in 


e Employment information - Report all employment 
information in numbers of people. 


¢ Sales and Employment (item 1) - Report sales and 
employment information from all domestic subsidiaries, 
including those that do not perform research and development. 


e Costs incurred for R&D (item 4) - Include R&D depreciation 
and overhead in your estimated costs. Exclude R&D capital 


e Costs incurred for R&D (item 4) - Costs incurred for R&D 
performed outside the 50 States or the District of Columbia or 
for R&D contracted out to non-company R&D organizations 
should not be reported in item 4. Report R&D contracted to 
non-company R&D organizations in item 13. Report R&D 
performed outside of the United States in item 14. 


— Section | - General Company Data 


item 1 — Sales and Employment for Company 


& item 1A — Net Sales — Report net sales and receipts 
for this company and its domestic subsidiaries. The 
reported figures should represent value f.o.b. plant 
after discounts and exclude freight charges and 
excise taxes. 


Y 


Include: 


e sales of products and services to other companies, 
individuals, U.S. Government agencies, and foreign 
countries 


e transfers to foreign subsidiaries 


Exclude: 
¢ domestic intra-company transfers 
* sales by foreign subsidiaries 


& item 1B - Employment - Report the number of 
employees of the company in all activities in the 
50 states and the District of Columbia during the 
pay periods which include March 12 of 1990 and 
1991. This figure would be the same as Item 1 of 
Treasury Form 941, if one Form 941 was filed for 
the entire company. 


P Section Il - Research and Development Performed 
within the Company in the United States 


& item 2 - Research and Development 
Expenditures 


Definition of Research and Development - 
Research and development includes basic research and 
applied research in the sciences and in engineering, 
and design and development of prototype products 
and processes. 


For the purposes of this study, research and development 
includes activities carried on by persons trained, either 
formally or by experience, in the physical sciences including 
related engineering, and the biological sciences including 
medicine, if the purpose of such activity is to do one or 
more of the following things: 


1. Pursue a planned search for new knowledge, whether 
or not the search has reference to a specific application. 


2.Apply existing knowledge to problems involved in the 
creation of a new product or process, including work 
required to evaluate possible uses. 


3. Apply existing knowledge to problems involved in the 
improvement of a present product or process. 


Research and development includes the activities described 
above whether assigned to separate R&D organizational 
units of the company or carried out by company laboratories 
and technical groups not part of an R&D organization. 
Reporting the R&D activities of such latter groups may 
require the use of estimates for some of the questions. 


Activities to be excluded from R&D - 


* capital expenditures 

¢ routine product testing 

e research in social sciences or psychology 

¢ geological and geophysical exploration activities 
e technical services such as: 


¢ quality and quantity control 
« technical plant sanitation control 


e trouble-shooting in connection with breakdowns 
in full-scale production 


e advertising programs to promote or demonstrate 
new products or processes 


® assistance in preparation of speeches and 
publications for persons not engaged in research 
and development 


& Item 3 - Research and Development Scientists 
and Engineers - Scientists and engineers are 
defined for this survey as ali persons engaged in 
scientific or engineering work at a level which 
requires a knowledge of physical or life sciences, 
engineering, or mathematics equivalent to completion 
of a 4-year college course with a major in these fieids, 
regardless of whether or not they actually hold a 
degree in this field. 


The figure on R&D scientists and engineers will be 
obtained primarily from two sources: 


1. For company laboratories performing only research 
and development, report the number of scientists and 
engineers on the rolls in January. 


2. For companies whose activities are not solely devoted to 
research and development, report the proportion of total 
work time of scientists and engineers that is devoted to 
research and development. For example, if a company 
had 60 scientists and engineers in January 1991 and 
one-fourth of their time was charged to R&D projects, the 
figure for the number of R&D scientists and engineers for 
this company would be 15. 

& item 4 - Costs Incurred for Research and 
Development Performed within the Company 
by Major Type and Source of Funds - 


Include: 


© wages, salaries, and related costs 

e materials and supplies consumed 

e R&D depreciation and overhead 

e cost of computer software used in R&D activities 


e total charges for work done on contract, 
including profit 


e utilities, such as telephone, telex, electricity, 
water, and gas 


® travel costs and professional dues 


© property taxes and other taxes (except income taxes) 
incurred on account of the R&D organization 
or the facilities they use 

© insurance expense 


® maintenance and repair, including maintenance of 
buildings and grounds 


® company overhead including: personnel, accounting, 


procurement and inventory, and salaries of research 
executives not on the payroll of the R&D organization 
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Exclude: 


e R&D performed abioad (See item 6), such as Canada Development Expenditures by Type - (Basic, 
and Puerto Rico Applied, and Development) if your company does 
not keep records that meet or can be allocated to these 
e cost of R&D performed by non-company R&D specific categories, estimate by: 
organizations of any kind 
1. isolating the projects that clearly fall in the 
© capital expenditures development category. If your company fabricates 
products, such development activity will include the 
© patent expense design, construction, and testing of prototypes and 
models. Some defense contracts typically call for 
® income taxes and interest several test models. If your company’s research and 
development frequently involves the development of a 
¢ the portion of company-held R&D contracts that were “process” as in chemicals and petroleum, such 
subcontracted outside the reporting company development activity would include operations beyond 
the bench scale, primarily the design and operations of 
¢ fellowships, grants, and gifts to promote R&D or the pilot plants or serniworks. 


study of science and engineering 2_ Isolating the organizational units which have R&D 


activities that can be readily classified based on the 


Types of Research function assigned to the unit. If R&D work is done in 
production units as well as in various laboratories, it is 
> Item 4A - Basic Research - Include the cost of generally development type. 
research projects which represent original investigation oe : . 
for the advancement of scientific knowledge and which 3. Distributing the balance o: the basis of a review of 
do not have specific immediate commercial objectives, individual projects or on the basis of other summaries 
(although they may be in the fields >f present or of the work. Please use the definitions for basic, 
potential interest to the reporting company). applied, and development given below. 
& item 4B1 - Applied Research - Inciude the cost of Source of Funds - Federal and Company 
research projects which represent investigation in > item 4 - Column 2 - Federal Funds 
discovery of new scientific knowledge and which have 
specific commercial objectives with respect to either Include: 


products or processes. 
@ cost of work done on Federal R&D contracts or 


& Item 482 —- Development — Inciuce the cost of subcontracts 
projects which represent technical activity concerned . 
with non-routine problems encountered in translating ° a of procurement contracts or 
research findings or other general scientific knowledge subcontracts 
into products or process. Exclude: 


Exclude routine technical services to customers or 
other items excluded from the definitions of total 
research and development in Item 2. 


Type of Activity Included in Development: 


Federal R&D contracts and R&D portions of 
—— contracts that you subcontracted to other 

&D organizations (including these would cause 
duplication in the statistical totals, which include data 
on work actually performed by each company) 


® design and operation of pilot plants and semiwork piants & Item 4 - Column 3 - Company and other 


¢ engineering activity required to advance the design of a ra. = 
product or process so it meets specific functional and include: 
economic requirements 
e all company-sponso:ed research and 


© design, construction, and testing of prototypes development performed within the company 
and models 
e R&D performed under contract from non-Federal 
e designs for special manufacturing equipment and tools sources 
© preparation of reports, drawings, formulas, specifications Exclude: 


standard practice instructions, or operating manuals ; 
- - ° ® company sponsored research performed outside 


Type of Activity Excluded from Development of the company 
* toolmaking and tool tryout & Item 4E - Company and Other Funds, Except 
: , , , Federal, Budgeted for the Year 1992 - Report the 
© production of detailed construction drawings and estimated cost of company and other non-federall 
manufacturing blueprints sponsored R&D that will be performed within the 


j : states and the District of Columbia. 
® pre-production planning 
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> ee ater Coeaont 
Development by Principal Agency — Distribute the 
cost of Federal research and development work (item 
4C, column 2) by Federal agency - If exact figures are 
not available by agency, please estimate or apportion 
according to the number of scientists and engineers 


working on the Federal projects and/or the costs of 
Federal programs. 


& item 6 - Costs Incurred for Research and 
Development Performed Within the Company by 
Major Type of Expenses - if most research and 
development is performed in units where summaries 
are regularly prepared by element of cost, base the 
breakdown of research and development costs upon 
the records of such units. If existing records do not 
yield figures for this item, the item may be estimated. 


& item 6A - Wages and Salaries —- Report the gross 
earnings paid in calendar year 1991 to employees 
aged in research and development (follow the 
definition of salaries and wages that is used for 
calculating the withholding tax). Include salaries of 


officers in the research establishment(s) if a corporation; 


exclude payments to proprietor or partners if an 
unincorporated concern. (Scientists and engineers are 
defined in itern 3.) Exclude employee fringe benefits 
which are to be reported in item 6C — Other Costs. 


& item 6B - Materials and Supplies — 
delivered cost for all purchased materials consumed, 
whether received from other companies, withdrawn 
from inventory, or received from other establishments 
of this company. Include all work that was done for 
your laboratories and other technical units by non 
company organizations which are not research and 
development organizations (for example, model 
construction by a noncompany model shop). Exclude 
purchases from other research and development 
organizations. 


& item 6C - Other Costs - Inciude items related to your 
research and development activities and not included in 
items 6A and 6B. Include utilities, books and periodicals, 
property and other taxes, employee fringe benefits, and 


company overhead. 
& Item 7 - Fields of Basic Research - Use the 


following definitions to help you divide your company’s 


basic research into broad research fields. 


& Item 7A - Chemistry - Includes inorganic, 
organo-metallic, organic, and physical. 


& item 7B - Engineering (including metallurgy) - 
Included aeronautical (including aerospace and space 
technology), chemical, nuclear, civil, electrical, and 
mechanical engineering, etc.) and metallurgy 
and materials. 


& Item 7C - Geological Sciences - includes 
geodesy, hydrology, geochemistry, seismology, 


soil eciences, etc. 


& item 7D - Mathematics - Includes areas such as 


algebra; foundations and logic; geometry; 
numerical analysis, etc. 


particle; nuclear structure; optics; plasma. 


& item 7G - Astronomy - inciudes laboratory 
astrophysics; optical astronomy; radio astronomy; 
theoretical astrophysics; Gamma-ray, neutrino 
astronomy. 


> Item 7H - Atmospheric Sciences - Iinciudes 
2eronomy; solar; weather modification; 
extraterrestria) atmospheres; meteorology. 


& item 71 - Oceanography - includes biological 
oceanography; chemical oceanography; physical 
oceanography; marine geophysics. 


& Item 7J - Bi Sciences - Includes all 
sciences (other than clinical medical sciences) 
which deal with life processes, including piant 
and animal sciences, biochemistry, cell biology, 


nutrition, microbiology, physiology, etc. 


& Item 7K - Clinical Medical Sciences - inciudes 
all sciences concerned with the use of scientific 
knowledge for the identification, treatment, and 
cure of disease including internal medicine, 
neurology, preventive medicine and public health, 
pathology, pharmacology, psychiatry dentistry, 
veterinary medicine, etc. 


& Item 7L - Other Sciences - To be used for 
multidisciplinary and interdisciplinary projects 
which cannot be classified within one of the 
above primary fields of science. 


& item 7M - Total Basic Research Cost -— This 
should be the same as item 4A, colurnn 4. 


& Item & - Applied Research and Development 
by Product Group - Enter both Federal and tota! 
cost of applied research and by 
product group. Costs shouid be entered in the 
field which is the END PRODUCT for the firm 
performing the research and development. For 
example, research and development in very large 
scale integrated (VLSI) circuits would be classified 
by @ se niconductor firm in product group 25, 
electronic components and accessories, if the 
chips are the final product sold by the firm. The 
same type of microelectronic research and 
rege mee ner by a computer firm, however, ~ 7 

roup 19, office, computing a 
Sletten tea ines, if the chip were Gaanaed to 
be part of a computer which 3 the firm's end 
product. 


Field of applied research and development are listed 
below. For those companies familiar with the Standard 
industrial Classification (SIC), the 1987 SIC codes are 
given after each title. Note that the SIC definition here 
ies to each field of research and development 
ort, and not necessarily to the overall code in which 
your company’s manufacturing output is classified. 
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energy devices and the product groups in which such 
activities should be reported are as follows: 


Product 
Activity Group 
Number 

Radioactive isotopes and other radiation 
Dt + ¢@ Ashen s etewkeéoee ¢e0 e4 3 
Partially fabricated reactor fuel element 
materials and control rods ............... 11 
Nuclear reactors; reactor components and 
equipment; core structurais; heat exchangers 
and condensers; valves; complete reactor 
fuel elements and control rods for use in 
propulsion, power plants, and other; and 
DE secbeseoceeeeeesoese 4 14 
Fuel handling equipment, control rod drive 
mechanism end components for power plants, 
propulsion, and other; pressurizers, 
components, and auxiliary 
equinment; and pumps ...............4.. 20 
Atom smashers (particle acclerators)........ 26 
Hot laboratory equipment, specia! 
ns £64 686666600db60e0b60004 31 
a instrumentation for reactor 

0665006006804 060 6040600000004 32 


1. Food and Kindred Products (SIC 20) -— Foods and 
beverages for human consumption and certain related 
products such as and animal fats and oils, 

and prepared feeds for animals and fowls. 


2. Textile Mill Products (SIC 22) - Mill preparation of 
fibers and mili manufacture of yarn, thread, twine etc; 
manufacture of broadwoven and knit knit fabric, carpets 
and rugs; dyeing and finishing fiber, yarn and knit 
apparel; coating, waterproofing, or otherwise treati 
fabric; the manufacture of knit apparel; other finished 
articles from yarn, felt goods, lace goods, bonded fiber 
fabrics, and miscellaneous textiles. 


3. Basic industrial inorganic and organic Chemicals 
Industrial and 286) - includes alkalies eo 
i gases, inorganic pigments, ustria 
inorganic chemicals not elsewhere classified (n-.e.c). 
Also includes industrial organic chemicals including 
gum and wood chemicals, cyclic crudes, and cyclic 
intermediates, dyes, and organic pigments, and other 
industrial ic chemicals n.e.c. includes radioactive 
isotopes and other radiation sources. 


Rubber, Synthetic 

(SIC 282) - includes cellulosic and nonceliulosic fibers. 
Excludes glass which should be inciuded in product 
group 10. 


Page 6 


a A er Medicinal chem 
botanical products, and pharmaceutical preparations. 


pa mm me ent pm te te ee pen 


agricultural pesticides, and other agricultural chemicals. 


7. Ali Other Chemicals (balance of SIC 28) - 
Explosives, soaps, glycerins, detergents and cleaning 
preparations, paints and varnishes, toilet preparations, 
and miscellaneous chemical products. 


8. Petroleum Refining and Related Industries, Oi! 
and Gas Extraction (SIC 13 and 29) — Excludes 
geological and geophysical exploration activities. 


9. Rubber and Miscellaneous Plastics Products (SIC 
30) - Fabricated rubber such as industrial and 
mechanical rubber goods and fabricated plastics 
products. 


10. Stone, Clay, Glass, and Concrete Products (SIC 
32) - Ceramics, glass, clay products, abrasives and 
asbestos products, cement, stone products, concrete 
products, and other nonmetallic mineral products. 


11. Primary Ferrous Products (SIC 331, 332, 3399, 
and 3462) - Products of blast furnaces, steel works, 
rolling and finishing mills, iron and steel castings and 
forgings. Includes partially fabricated reactor fuel 
element materials and control rods. 


12. Primary and Secondary Nonferrous Metals 
(balance of SIC 33 and 3463) - Primary and 
secondary smelting and refining of nonferrous metals, 
rolled, drawn, and extruded nonferrous metals 
products, castings and forgings. 


13. Ordnance, Except Missiles (SIC 348, 3795) - 
Artillery, small arms, armmunition, tanks and parts, etc. 


14. Fabricated Metal Products (SIC 34 3462, 
3463, and 348, ferrous and 
ordnance) - Tinwear, hand tools, nonelectric heating 
apparatus, febricated structural metal products, meta! 
stampings, fabricated wire products, etc., core 
structurals (barrels, cans, boxes, pilates, etc.); heat 
excha , steam and barometric condensers; and 
vaives. Nuclear reactors; reactor components and 
equipment. 


15. Engines and Turbines (SIC 351) - Steam engines, 


steam gas and hydraulic turbines, diesel and other 
internal combustion engines, n.e.c. 


16. Farm and Garden Machirery and Equipment (SIC 


352) - Farm machinery, including tractors for farm use. 


17. Construction, Mining, and Materials Handling 
and Equipment (SIC 353) -— Construction 
mining, and oil field machinery and equipment, 
elevators, conveyors, hoists, industrial trucks, tractors, 
trailers, and stackers. 


18. Metal working Machinery and Equipment (SIC 
354) - Machine tools, dies, machine tool accessories, 
ay mill machinery, power-driven hand-tools, and 

abricating machinery and equipment. 


19. Office, Computing, 
357) - Electronic computing equipment; calculating 
and accounting machines; i 
and office machines, (except laboratory scales and 
balances). 


\\" 


and Accounting Machines (SIC 
typewriters; other computing 


= ~ <r een: on, 


20. Other Machinery, samy, Guengt Bastia Gatanse of OS 
35) — Speciat industrial machinery, except — 


machinery except electrical. Includes pumps, air and 
gas compressors, a.1d industrial process furnaces and 
ovens. includes atomic fuel holding equipment; contro! 
rod drive mechanism and components for use on 
nuclear reactors. 


21. Electric Transmission and Distribution Equipment 
(SIC 361 and 3825) — Electric measuring instruments 
and test equipment, power, distribution and specialty 
transformers, switchgear and switchboard 
transformers, etc. 


22. Electrical industrial Apparatus (SIC 362) — Electric 
motors and generators, motor starters and controls, 
carbon and graphite brushes, electrodes. Nonelectronic 
Capacitors, condensers,and rectifiers. 


23. Radio and Television Receiving Equipment, 
Except Communication Types (SIC 365) -— Radio 
and television sets, home recorders, prerecorded 
magnetic tapes, microphones, speaker systems, 
turntables, phonograph records, compact disc players, 
etc. 


24. Communications Equipment (SIC 366) - Telephone 
and telegraph apparatus, radio and television 
transmitting, signaling, and detection equipment and 
apparatus. 


25. Electronic Components and Accessories 
(SIC 367) - Semiconductors, computer logic modules, 
computer chips. solid state electronic devices, 
integrated circuits, electronic capacitors, transformers, 
connectors, cathode ray tubes, solar cells, solid state 


26. Other Electrical Machinery Equipment and 
Supplies (balance of SIC 36) -— Household 
appliances, electric lighting and wiring equipment, 
atom smashers, and miscellaneous electrical 
machinery, equipment and supplies. 


27. Missiles (SIC 376 part) — including frames or 
structures, launching and handling support equipment 
and work on the missile system as a whole. Exclude 
electronic guidance control subassemblies and radar 
which should be reported in product group 32. 


28. Space Vehicles (SIC 376 part) - inciude frames or 
structures, launching and handling support equipment 
and work on the space vehicle as a whole. 


29. Aircraft and Parts (SIC 372) - Piloted and unpiloted 
aircraft and parts of all types, including engines and 
auxiliary equipment such as landing gear, de-icing 
equipment, and other auxiliary equipment specifically 
adopted for aircraft. Exclude radar and radio 
equipment, electronic sighting devices and aeronautical 
a which should be reported in product 
group 32. 


30. Motor Vehicles and Equipment (SIC 371) —- Motor 
vehicles such a; ambulances, fire engines, personne! 
carriers, amphibian motor vehicles, truck and 
automobile trailers, and motor vehicle parts and 
accessories. 


31. Other Transportation Equipment (balance of SIC 
37 except 3795) - Ship building, boat building and 
repairing, railroad equipment, motorcycles, bicycles, 


and parts, etc. Exclude tanks and tank components 
which are in product group 13. 


systems, i 
etoumnante Ges amanutinp and tasting eleetiolay and 
electrical signals, and radar systems and equipment: 
accessory instrumentation for reactor control. 


supplies; ophthalmic goods including contact lenses, 
optical fire control equipment; photograpiuc equipment 
and supplies including film and motion picture 
apparatus; watches, clocks, clockwork operated devices 
and parts, appliance timers, chronometers. 


34. Other — include computer software and systems 
ae development (SIC 7371), paper and allied 
26), leather and leather products (SIC 31), 
“ss and wood products (SIC 24), etc. Please write-in 
category. 


the cost of research and development for each state in 
which your company has research and development 
laboratories or facilities. it is not necessary to calculate 
separately individual assignments which may be made 
outside the home state of a particular research staff. As 
much as 10 percent of the total may, if desired, be 
reported in line 52 as “Not distributed by state.” 


& item 10 - Research and Development by 
Functional Category 


®& items 10A to 10E - Research and 
Development - include ail spending jor research and 
to increase energy resources or 
ye the Spey tee of energy 
equipment. ar eee oe development can 
include costs of R&D projects (both product and 
process) on exploration, extraction, transportation, 
processing, storage, generation (including conversion), 
distribution, conservation, etc., of present, new, or 
improved forms of energy. Record energy R&D 
spending according to type of energy in items 10A 
through 10€. 
if R&D spending is for joint or multiple purposes, 
estimate and report the portion of cost incurred for the 
energy purpose. in the limited number of cases where 
the separation of joint (multiple) costs by type of 
energy cannot be estimate, include the total cost of the 
R&D project when the primary purpose of the project is 


energy research and development then 
exclude ali of the project cost. 


& item 1084 - “Coal* - “Synthetic fuels* includes 
programs designed to convert coal to gaseous and 
liquid products. “Mining” is composed of programs for 
developing equipment and techniques to improve the 

produ_tivity and recovery rates of coal mining. 


& item 10C3 - “Conservation and Utilization” - 
Includes R&D activities undertaken to reduce 
consumption either at the point of energy use or in the 
transmission, transportation, storage, and conversion 
of energy. 
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Examples of such are research and 


an end product which ts more efficient in energy 
consumption. 


itern 10D - “All Other Energy“ - inciudes areas sucti 
as wind, waste, hydroelectric, etc. Also include in this 
category the development of energy equipment which 
cannot be readily classified in Items 10A to 10C. 


items 10F to 10J - Pollution Abatement Research 
and Development — inciudes R&D spending for the 
purpose of reducing or eliminating the emission of 
poliutants. “Pollution” refers to the emission of 
pollutants to the outside of a firm's property or 
activities; “abatement” includes prevention, treatment, 
or recycling. 


Exclude costs: 
© to contribute to environmental! aesthetics 


® to increase cquioment durability in corrosive 
environments 


® to conserve energy (include as energy R&D in 
item 10C3) 
@ tn conserve natural resources 


® to increase employee comfort, safety, and health 


if the only purpose of the R&D spending is pollution 

abatement, include the total expenditures on the 

project. If pollution abatement is only one of several 
purposes, report only the R&D costs associated with 


pollution abatement. When the separation of joint costs 


is not feasible, include the total R&D costs for a project 
if the purpose is primarily (more than 50 percent) for 
pollution abatement. 


If the project is not primarily for pollution abatement 

, exclude all of the project costs. Also exclude 
project costs if expected pollution abatement benefits 
are obtained at no extra cost. 


itern 10F - Air - 1. Automotive emissions includes all 
R&D efforts undertaken to reduce exhaust emissions 
from automobiles. 2. Electric power plants emissions 
includes efforts directed toward airborne 
emissions from electric power plants. 3. “All other” 
includes efforts directed at removing sulfur oxide, 

oxides and particulates, and other fo%sil-fuel 
pollutants from the atmosphere. 


item 10G - Water - inciudes R&D spending on water 
recirculation or thermal pollution abaternent, etc. 


itern 10H - Solid Waste - includes R&D spending cn 
waste compacting devices, etc. 


itern 101 - Other - - includes R&D spending on 
poliution abatement from noise and radiation, etc. 


item 12 - Long Versus Short Term Research and 
Development Costs - Data not collected for 1991. 


Section ili - RESEARCH AND DEVELOPMENT 
PERFORMED OUTSIDE THE COMPANY - (R&D not 
included in item 4). 

item 13 - Total Company Funds Spent for 
Research and Development Activities Performed 


activities in the form of contracts, grants, fellowships. 
etc., made to other industrial firms, commercial 
laboratories, consultants, educational imstitutions, 
hospitals, research institutions, etc. (Please exclude 
subcontracting of R&D contracts received from the 
Federal Government or other companies.) 


plants, or other organizations, located outside the 
United States. include R&D funds spent in Canada and 
Puerto Rico. This itern excludes R&D activities 
performed by foreign subsidiaries which were financed 
by foreign governments or other outside organizations. 


NOTE - Foreign subsidiaries are those outside the 50 
States or the District of Columbia. 


item 15 - Status of This Company on 
December 31, 1991 


In the “Remarks” section, specify change or correction, 

e.g. “wholly-owned subsidiary of ABC Company”, 
merger with XYZ Company”, “acquired by 123 

Corporation’. Provide date of organizational change. 


MBs 82 OOS Upoes -e at 


NR e-em 
ao-1 “wi Cerrar © Cae 
Cie 2 CRASS ae oR 
Ca, SOA eben ee 
SURVEY OF INDUSTRIAL RESEARCH AND ™ 
DEVELOPMENT DURING 1901 
vt 
os perncpstes 6 esserud i “ene 
he wets of Sus mew cme —— = 
cosets ow Qeapores x ets A 
he a 
Sa — PLEASE RETURN THIS COPY 
(Preece correct ow ore name. etiress. ond DP Cade ! 
GEMERAL USTRUC TIONS 
© Prsene competes Ous tere ed ets othe A cover the owaons © Fapsren to | 968 ore tunes ~epertsd Wy pes CORRE 8 OT re Te 
weeges Setar tus he caer tw ves Om ee Fe chyrSe| este we omnis we m epee 88° este 
py . s. ° tos | 88 we Owee . THE 1980 
eee PUUnES SOALD GE REVISED. © NECESSARY TO OE C 
© Enee 0 sarc! wnere epgproprwts othe Tw se-wy 6 here pecs a 
ap ——B,- 5) Se On Amara © e 
© Resneratty ecosete estrmetss we eccaptets fandiliee camel ae 
PLEASE READ ENCLOSED (IS TRUCTIONS GEFORE COMPLETING THES FORM 
mam 1 — BORIESTIC GALES AECEWTSE. AMO EMPLOVISENT FOR COMPANY 
A. & a wet ents ond -ecmipts of Sus compen ovesrus of dofere 
6. Toes deewst orrart 6 8 am ATG Fe pees oe Theos 
oon Mem ous 1981 


ccc — a owe a ——— — —— 
tense 5 — GUNISER OF SCIENTISTS AMD ENS:NETRES UFVOL VED I RESEARCH ABD OC VELOPMENT ACTIVITIES — — 
Meperter 7 6 there epevetes bees Ses pera or neue! — 
ee 

32 
6 Comper awd ow weet ed seveup—e 


Zr } 
C. TOTAL Genet soem =| , 


tenes 4 — COSTS SICVURRED POR SESEARCH AND OTVELOP WENT ‘Tecumands of anftere 
PERFORISED WITIER Thee COMSPAmY SY MAJOR TYPE 1eee ' 1901 
AMR GOvGCct of FunDE roves. 
—~ — IS ow emvead a es tart nom or 
want em eantieds VAD aagitey cxp=eafiteres . fee 
= O88 aps ; <a mes Seaw estemre } ow 3 | 
A. Geter = “None, ~ pieme met ® C) 7 
1 cry i 
6 Aguas mes oc 1 Agphed research 
soreegrorn 
) (ewetopnert 


8. TOURS Ghee @ bee | ow 2 


C. TOVALS ur of 4 od BH nal 


®. 1688 TOTALS - 


6. Company and other tenda, ausagt Pedercl, budgeted ter Ges your 1082 - 
tae 6 - COSTS GOCUREED P08 PERERA RESEARCH AMD UC VELOPUIENT CV PHUBCI 41 AGRIC? 
Guttendané, ats ® 


7 lt Mie 
° — 


ar 


2 Meme Aerermsics ond Egeace Agrerust eter 


3) Onperwouse of trey 


ner '«0 


4 8 ome feawe Agence 


s. VOTAL COST Gunet 1. 2, 2 ow @ - - 


ee. . ._. -_.. ae TEE GS ATTN ectrecs 
secretes ad the poemrwall 


0 (nem of maaeeie od apples conmenedt (De wt chee» Oe Bem ore mma sed Pa 
w~tertste apeiad by et wena eparireters: 


C Orne “meee fwctuds servers owl neg ty costs "6C daprenesan aw hare co! owrtent) 


O. TOTAAL COSTS Suse of A Gem C) (Senme os fom 6C. cote 4) > 
1-1) PLEASE COS; THBUE OF MEXT PAGi 


OnmpeP OB 


meee eee a ew - oo er oo —~ ~~ oer — 


BEST | COPY AVAILABLE j2! 


2 . : = a 


~<omw 2D-1 Seems 7.6.8 C5 RET OF CEE | on oe Gis 


> sel) 


12. Oranece. ements 
(oT med wee 


: 


| 


| 
| 


Rie 


nye 


sllafelelala(clailelet lee Malaisialcleh 


63. TCTAL COSTS (Sane os fer 4C cohewe 2 ow «4 - 4 | 


eee eee 


om 8D * trees 10 Grou 18 i ——a._____ | rae 
SURVEY OF INDUSTRIAL RESEARCH AND a a yy 
CEVELOPMENT OURING 1981 perumtey we Cue segs 
mom 16 — SESCARCH AMD CEVELOPRIENT EY PUTTIONAL CATEGORY EO OE 
ant sees & Ree 6C_ cokes 2 ont 4 a ba => 
ENERGY RESEARCH ARO OTVELCO MENT oe. _{ { ~} eet 
chats Pe pes os Ss ete @ poe con sone L 4] 
ore ww be menos of RCE CEP wees ere Tw = | = — Pmguemns 
+ spetiem Le coe ee ey = teal —e we . lel ss wee monte 
A. Tous sucteer — 
 —— ace 
2 Foor - i ’ —— 3 = 
on T - _ ee os 
| toes — ro = ; 
—— tT T cy 
4 Cost ~ = = on — 
en ee * . | - 
©. Mote ¥ ¥ = laas ; = 
6 ote ese ue : 4 - - teas ; 
C 7. geteme ee crewvenr ox aust = . ween a) 
1. Gutens en oe = a 
2 Saw -_—<« ss = _  — 
2 Canmerveur et hizo ——" La a 
’ = 
Tous of A Gweugh 0 - = | alll r | 
POLLUTION ASATEMGMT RESEARCH ARO ——- nm 
BEVEL CP UENT 980 1907 '9e82 
one Ve su oO te weet | 
oe = I i. — — 
qutapeon by tom ef guiatun wee chame e ' ma -= — 
- ag 7 | — 
1. a om = t 
(2 bacve ne een omer 7 ~~ oo ; 7 
= : =e —s 
« « 
> m 


team 13 — TOTAL COMSPANY FUNDS FOR GESELAGCH AMD OEVELOPWENT 

COSEP AY GUT PERFORRSED CY CTMERS OUTSIDE Ted COSIPAMY WITTE THE 
pe Ee ft msn 
eareweey o Sete gerwrwnwt ot Os were ‘aco banusmen anmen® 
mem 14 - TOTAL COSBPAMV FUGEDS GPUNY POG RESEARCH AND COTTE, TTD - 


fone 16 — STATUS GF TIES COGEP AY OF DECERSOER 31. 1901 ae = 
@. GueGecumpeypGntteGnathusthteunsdercusuinttpastwcgepenQumae th, be - Ove- eh ae 


6 tee come terme ; - »* 


[ een ~~ 


mame 16 - CERTWICATION — ‘hes ape « a@etevtaty ~~ “es ee weperwt! oo weer ere 
Ser Marne of peru w comer ~egerarg Te wo few ww oe 


oe SE TEESEEEEEE "<<a ooo ae | oe oe 
Toaprore of erred ore 


a —— 


Litt tt titi 


BEST COPY AVAILABLE )a3 


